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PNA LOLS OF BUELL, ASH AND FLUE GAS CHARACTERISTICS 


SUMMARY 


This report presents the results of an operational test 
recently completed at the Solid Waste Reduction Unit in 

Ham lGen;, Onvario, "Canada. “Ihe pureocce of the test was to 
gather information on the environmental impacts associated 
with the operation of the processed solid waste incineration 
facility in Hamilton, “his iniormation can be used to fiag 
areas needing additional attention in the design of new 
bacriicres, 


The facility at Hamilton is designed to handle 600 tons per 
day of municipal refuse. The refuse is shredded to a 6~-inch 
“minus fuel, conveyed past a ferrous mevals recovery system, 
“and delivered £6 two 105,700 pound per hour Steam boilers. ~ 
The boilers are of water-tube design, with water-walls, a 
travelling grate, and spreader stokers. ‘YThe plant was 
designed to generate for industrial process use. However, 
at present the Only use for the Steam is to drive auxiliary 
equipment in the plant. The majority of the steam produced 
is run through surface condensers on the roof and returned 
as feedwater. 


Fach boiler is fitted with a two-stage electrostatic precipi- 
tator. The precipitdators are designed to remove 98.5 percent 
of particulate emissions from the boilers. 


The test was conducted under the overall supervision of CH2M 
HILD and Winzley § Kelly, both consulting engineers, under 


Contract with Humbolt County, California, Other participants 


included EPA Region X; Environment Canada; Ontario Ministry 
of Environment; Babcock and Wilcox; Alsid, Snowden, and 
Associates; and Ontario Research Foundations. Several pre~ 
test conferences and site surveys were held to coordinate 
the activities during the week of the test. 


The test was performed from 12 through 18 October 1976. 
Oseuating Gitlicuities, manly with fuel feed and overfire 
air, westricted the available Eime for samplings These 
difficulties plagued the plant during ‘the whole week, making 
it difficult to maintain the steady steam load conditions 
desired. All of the scheduled tests were completed, however 
some were not at the planned steam load conditions or in the 
number of replications desired. Samples were taken of the 


refuse tuel> the flue gas emissions, both gGasious and particulates; 
and the ash. Fuel gas emissions were effected by the unsteady 


operation Of “the boiler. 
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The analytical phase included determining the composition 
and heating value of the fuel, analyzing the concentrations 
ef gaseous and particulate flue gas emissions, determining 
the composition of the ash, and running a leachate analysis 
on the ash. The results of the analyses, performed by 
Several Of the partlverpants in the t6st, are consolidated 
and presented in this report. 


The particulate emissions corrected to 1290 CO, stack ranged 
from 0.536 grains per dry standard cubic foot At 44 percent 
foed to U28) Grains per dry Sstendar® cubic foot at 70) percent 
load. The-eflficiency of the electrostatic precipitator was 
estimated at about 90 percent. The results of a resistivity 
measurement on the particulate were in the range where good 
performance would be expected from a repfiipitator. However, 
this unit was operating at higher than design air flow and 
dust loading, which, coupled with some maintenance problems 
contributed to its inefficient performance. Particulate 
Carryover CG the precipitator inlet was greater than nornally, 
would be expected from a more stable steam load operation. 
Visible opacity from the stack was Significant, relating to 
.the particulate emissions. 


Gaseous emissions were mostly in the normal range to be 
expected from refuse firing. Sulfur oxide and chloride 
emissions were greater than other comparable data from the 
literature. Howevex, analysis of the refuse showed greater 
than normal sulfur and chloride content. The refuse compo- 
Sition will vary considerably depending on the geographical 
location and the time of the year. Emissions of oxides of 
Mirouen, Mycdrecarbons, total carbonyls, and organic acids 
were affected by the non-stable boiler operation. 


Several areas of the Operation Of a processed refuse fired 
incinerator-heat recovery plant should receive further 
attention in the design of future facilities. These include 
handling, storage, and feeding of the refuse, protection of 
instrumentation and auxiliary equipment from dust generated, 
Gesign of the bolle: combustion chamber (or the faring of 
Chuse tone fields wand ene (collect on of the thy ash generared: 


a ee Ae tee TR het Me ee By te dD ee hd a em he Ne SO ST eh eT ee eh Ret Ok OO aa aint ho RAs eed 


- 


‘ 
7 » 

. vata a: 
; fed rr o's? 
Ss eielw +64. 
Jd? Die Aad or te a6 

y) @ ” ti ; 
éieeqi=l 'aag er 
soeyeT elle oOrp 


ine 
‘ 
s eoelc- ia ¢ 
n ie 1 oy 
7) 


) 4 no 
i - 
tq U ae ee) home >» 
a Vea oe Qs ste 
vars cet Se Te 
i) al | 
is onwrier® 
j » 6 


| 
gy 
’ 


=«£ 
- ¢ 

iva iptg “4 

verig_ et Res 
e4 ts 


ASH AND LEACHATE ANALYSIS 


Seen analyses were performed on ash generated by a 
municipal incinerator in Hamilton, Ontario, Canada, under 


Varying —COnda Grons 7 in sorder Lo determine “the constituents 
of the ash and ches) potential for movement of these constituents 
in the environment. ‘Analyses were performed.1) on the ash 


itself, 2) on a filtered water extract subjected to a three- 
day, COntacte Period with the ash; and 3) on leachate produced 
“under Simulated landivl land -rainiall conditions, “Results 

of the analyses show. that a number of the ash constituents 

are readily soluble and may be leached in fairly high concen- 
trations. As would be expected, the solubility of a number of 
constituents appeared to be pH-dependent. Many constituents 
were leached more readily and in higher concentrations from 
the composite ash column (pH” 12), whereas others, especially 
heavy metals, were more readily leached from the modified 
landfill columns (pH™ 4-6). The low pH values of the soil-ash- 
Soll columns ace cabCrrubuted to: the acidic ee of the 
Soils Utmluzed. 


A strict interpretation of results cannot be made due to the 
non-homogeneity of the ash sample and the simulation of 

Faunce) waand “Lanclidn <ondations an the Laboratory. Hie: r,resules 
of the analyses do show, however, that a number of constituents © 
of concern can potentially be leached from incinerator. residues, 
and that the ultimate disposal of residues should be carefully 
examined. Due EQ the quantity Of) ash anticipated to result 

from the present project, it appears that disposal of incinerator 
ash in a properly constructed Class II-l site may be appropriate. 
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INTRODUCTION 
INTRODUCTION 


@he test conducted on the Solid Waste Reduction Unit at 
Hemilton, Ontario, Canada, is >a portion Gf a Larger solid 
waste energy recovery study being conducted for Humboldt 
County, California, Ihe feasibility of Mtilizing the solid 
waste from the greater Eureka, California area for the 

Bete ee! of useful energy is being determined. Emissions 

+o the air, water and land from solid waste energy recovery 
facilities can be significant, and without proper.design 
cConslaerations may prohibit a facility from operating within 
regulatory agency limits on emissions. Energy recovery from 
solid waste is still a relatively new technology with numerous 
theoretical studies and reports but very few practical tests 
on operating facilities. Before proceeding into predesign 
sruaies Of, ally energy recovery concept, the County of Humboldt, 
with the Coneurrence of the State of California, authorized 
Sts GConuerectors, CHiHZM HIG, of Portland, Oregon, and Winziex 
and Kelly Gf E\igekay, California, to Soe as much of this 
data as practical. The data would then be disseminated for 
use in other projects in California and elsewhere. ‘The 
purpose of the test was to gather data on the existing 
fecility, not to determine compliance. with existing regulations. 


Tie Solid Waste Reduction Unit in Hamilton, Ontario is the 
only continuously operating water-walled incineration facility 
in North America using processed raw solid waste as the 
primary suet. “or tis reason, Lae Hamilton facility was 
selected and a comprehensive test program was organized. As 
the test plans evolved, several equipment manufacturers and 
governmental agencies became interested, and contributed 
interest, advice, and finds to the project. . 


Tis report documents the description of the facility, 
development Of the test, he test coordination, the on-site 
testing, and the analytical results of tests performed on 
the refuse, five gas, ash, and leachate from the ash. 


PLANT DESCRIPTION 


ee 


The East Hamilton Solid Waste Reduction Unit is a pivaKeny Rainy: 
wach was G@esigned to reduce the volume of the municipal 
solid waste from the municipality of Hamiltonn-Wentworth in 
Ontario, Canada to produce steam. The plant has been Opera- 
tional sance 1972. The steam which 18 generated in the 
water-tube boilers during the incineration of the refuse is 
presently used only for driving mechanical-drive turbines in 
the pleme. Tne Major yO the stean 15 piped ta surtace | 
condensers on the roof where the heat is transferred to the 
atmosphere. “There is nO present requirement to maintain a 
continuous steam load output from the boilers. 
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“he refuse is pulverized did delivered t6 the boilers on a 
conveyor system. Ferrous metals are removed ahead of the 
Boilers £or recycling. A pulverized fuel “storage bin, 
originally included in the system, has been bypassed due to 
operating problems. he boiler plant contains two Babcock & 
Wilcox, Canada Stirling boilers, each with a capacity of 
705,700 pounds per hour, 250 psig steam. The boilers are of 
the spreader stoker design, with a traveling grate, similar 
to units designed for coal and hogged wood. 


my electrostauic precipltator as anstalled on each boiler to 
remove particulates emitted with the flue gas. Each precipi- 
tator ws a CWwo-stage Unit, designed for’ 98.5 percent efficiency, 
based on alt inlet loading Of 2.8 grains per Standard cubic 

foot. The Tiue gas as pulled tUnroiugh the precipitators py 
induced draft fans and discharged to the atmosphere from a 
175-foot high stack. 


The remaining dsh, Consisting of bottom ash, siftings, and 
fly ash £rom the precipitators 16 dasposed of as landfill 
adjacent to the plant. A -detaited plant description is 
included in Appendix 1. 


TEST DEVELOPMENT 


During September of 1976, data relative to the physical and 
chemical composati20n Of potential air emissions and ash from 
the Incineration Of SOlLa waste was published I technical 
literature was reviewed. Areas needing further test data or 
confirmation of previous results were noted and various 
parameters needing development for air emissions, ash, 
leachate and raw solid waste were identified. This infor- 
mation was then listed along with a proposed sampling method 
and enmalvti1ceal technique, specztic to the physicat arrange- 
ment at Hamilton. Sample times and sizes of samples needed 
for later laboratory analysis were also listed. 


Ths prelaminary lasting Cl test procedures was then ¢cixr- 
culated to various governmental agencies having responsi- 
bility for Setting or enforcing Standerds on the proposed 
Humboldt County energy recovery facility, along with the 


Major ala Pollution Contror “agencies 1n Cali fornia. Comments 
on the proposed test methods or possible additional tests 
were solicited. Several meetings were also held to discuss 


the concerns of all the various agencies involved. 


The first meeting between the contractors and the various 
agencies occurred on 18 August 1976 in Bureka, California. 
At this meeting Specific concerns relative to the air, ash 
and solid waste sampling were discussed. Input on the 
preliminary sampling and test procedures was also taken. 
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present at this meeting were: 
Has Hammonds SOurcnern Cala tornua A.P ..D-; 


larry Burch, Calrtornia State Solid Waste 
Management Board 


Army Palansky, Calitornia State Solid Waste 
Management Board 


Chucge weassenreatn, wWumboldt County A-P.C.D. 
Guy “hulstead, “County Of Humboldt 
Bill Kunez, County Gf Humboldt 


Bead Garretson, “Garretson, Elmendort, Zinov; 
Reibin (GEZR) 


Lamont Matthews, CH2M HILL 

Wayne Hanson, CH2M HILL 

Mike Kennedy, CH2M HILE 

Duane Heber, Winzler and Kelly 
The refuse sampling technique that was developed as a result 
of input from the pretest meetings, previous solid waste 
Sanplaneg provects tnd publasned Jiterature is included in 
this report as Appendix 2. The forms that were used for 
recording the raw field data are also included as Appendix 3. 
A similar meeting was held on 19 August 1976 in Berkeley, 
California to discuss methods of generating and testing 
leachate From the ash samples. The standard State of 
California water quality test for leachate was discussed and 
additional test requirements listed. 


These present at this meeting were: 


Tom Dunbar, California Regional Water Quality. 
Centro Leboard 


Sim suhver, California Department of Health 
Bob Stevens, California Department of Health 


Ball Kuntze, County Of Humboldt 
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Mike Kennedy, CH2MehtG 
Jerry Fickiin,; Winzler and Kelly 
puane Heber, Winzler and Kelly 


Once the specific details of the leachate test results were 
Getermined, a laboratory procedure was needed for standard 
leachate generation and dnalysis. To accomplish this and 
allocate responsibilities between CH2M HILL and Winzler and 
Kelly, 42 meeting was held in Portland, Oregon on 24 September 


1976. 


Those present at this meeting were: 
Mike Kennedy, CH2M HILL 
Al Grimm, Director, Solid Waste, CH2M HILL 
Jerry Ficklin, Winzler and Kelly 


The ash sampling method, the laboratory analysis ot tie: ach 
composition, the leachate generation method and. the leachate 
laboratory analysis method are included as Appendix A> The 
actual number of leachate columns run in the laboratory wok 
be determined during testing through consultation with County 


officials. 


Re a result of this pre-Lesec preparation a final outline Of 
tests, sample methods and analytical procedures was developed. 
prior to the actual. testing, approval of the procedures, was 
obtained from representatives of the State of California 

Solid Waste Management Board; Los Angeles Air Pollution 
Control District and County of Humboldt. A copy of the 
final-outline of test procedures is included as Appendix 5. 


TEST COORDINATION 


fhe fact that the Hamilton facility is located in Canada, 
pilus the wide ‘nterest am the results of this test program, 
contributed to the large number of direct participants and 
interested agencies. The pre-test coordination of these 
groups necessary to insure a successful test was important 


and time consuming. 


The participants in the Hamilton source test and their 
general areas of responsibility were: 


Regional Municipality of Hamilton Wentworth 


Providing the facility for testing and physical 
assistance in conducting the test. 


Plant contact: Mr. H. Saunders, Chief Engineer | 
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Ontario Ministxy of the Environment and = 
Environment Canada < 


Wil testwrewenissions etter the electrostatic 
Drecipleatometon selected contaminanlse (partzeu- 
lates), PGR wand) PNA). “Test) borler and. precipitator 
ash (PCB). Testing to be done by a private 
COnELaCCOr. 


Contacts Ontario Ministryror the Environment 
DING Mogzen, phone (Al6) 965-5776 


Environment Canada 
Gordon Rosenblatt, phone (416) 966-5850 


Environmental Protection Agency 

Will test air emissions after electrostatic precipi- 
Gaver, (part culates;, particle size, Cpacity, 

Lea MselVityy) | s-besting to perconducted= by as privace 
contractor to.EPA, Alsid, Snowden, and Associates. 


Contact“ *lobiesHeqdahl, phone (206) 442-1260 


Ken Brooks, test supervision, 
phone (206) 442-1260 


Humboldt County, California 

Comprehensive test of air emissions after eclectro- 
~sStatrciprecipitator, boiler and precipitator ash, 
input fuel, Testing responsibility CH2M HILL/ 
Winzler & Kelly. 


Contact: Wayne Hanson, coordination, 
phone] (502) 5224-9190 


Rick Reid, test supervision, . 
phone. (503) 152-4271 


Babcock and Wilcox 

Test. air emission prior to electrostatic preci-~. 
pitator and monitor boiler operating parameters 
during test. 

Contacts. (Canada> Alex *Topley, phone (519) 621-2130 


USA: Robert Rockford, phone (216) 494-7610 
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Zo agree on areas of responsibility, operating plans for the 
boiler, Sampling equipment installation and necessary fdcility 
poavticationa, SeVordl Pre-test teetings were held, The 

first meeting was held ow 25 August 1976 in Hamilton, Ontario. 
chose present at the meeting were: 


Mr. H. Saunders, Chief Engineer, Regional Munici-~ 
pality of Hamilton-Wentworth 


Robert Rockford, Babcock and Wilcox 

Mlex Topley, Babcock and Wilcox, Canada 

Jim Young, Babcock and Wilcox, Canada 

Carl Bozeka, Babcock nee Wilcox 

David Reschly,- Detroit Stoker Company 

Wayne Hanson, CH2M HILL 
ete eer ences ae meeting, a second meeting was held on 
27 Auguste 1976 in Hamilton to discuss the tests and test 
procedures with the Ministry of Environment, Ontario. Those 
present at this meeting were: 

Wayne Hanson, CH2M HILL 

Dino Mozzon, Ministry of Environment, Ontario 

Hugn Campbell, Ministry Of Environment, Ontario 

Gordan Rosenblatt, Environment Canda 
5 fandalepre-Ltest eerste meeting was held im Bite re, 
New YOrk=on 29 September 39/76.. “nose present at-this 
meeting were: 

Ken Brooks, Environmental Protect ion Agency 

Dino, MezZzon, Ministry of Beever ce Ontarro 

Viade: OZVacic, ee er het hah tes Ontrarao 

Dr. FP. J. Hopton, Ontario Research Foundation 

fice TOpley, Baboock. ana Wrlcox, Canada 

Carl Bozeka, Babcock and Wilcox 

Rick Reid, CH2M ALLL 


Stan Witkowski, Babcock and Wilcox 
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Between formal. meetings, the participants were in close 
telephone contact and all parties were kept aware of major 
developments and progress in planning. Several participants, 
including EPA, Babcock & Wilcox, and CH2M HILL made trips to 
Hamilton £or preliminary surveys prior to the test, Operating 
problems were observed and discussed with plant personnel. 
The plant was shut down for two weeks prior to the test to 
make modifications to improve operating conditions. The 
plant’ was, pul beck Into cperatLom tlie week prior toy tie. test 
fo WOR OU any) Staict-uwo. problems with the moditications. 
This pre-test groundwork was accomplished to provide the 
pacius or a sucecessrul test, with a minimum of confusion. and 
duplication of efforts. Letters of appreciation have )een — 
Sent Co the participants in the testing. 


TEST EXECUTION 


Participants in the testing program arrived at Hamilton on 
Monday, li October 1976, to install sampling equipment and 
make. final prevarations for testing om Tuesday. Boi bex 
operation began on Tuesday at 8:39 a.m. Almost immediately, 
operating problems restricted sampling. Due to various feed 
problems, a consistent load could not be held and no samples 
were collected. The air and fuel feed problems continued to 
resLricte sampling time during the entire test-run.. Table 2 
summarizes the potentially available sampling time and the 
actual time during which boiler operating conditions allowed 
useful samples to be taken. Only 23 percent of the potential 
Sampling time wes wctually sable time. ~ Appendix 6 aneludes 
a detal led operating Jog mor each day andicating the speciriice 
problems, during the test period. . 


Table 3 lists a. Majority of the operating probiems which 
occurred during the test affecting the results obtained. 

The results of the tests, should be a good, andication of how 
the faciJity ab Hamil tons operates.., The wide swings in 
boiler steam load, steam pressure, gas side temperatures, 
and flows created by the operating conditions listed made. it 
dubticult to, Gbtain. results which would be. "“typical’ of .a 
bea ler cperating at a condition Tequiring a stable steam 
load. A service representative from B&W was provided during 
the test in an attempt to operate the unit at steady state 
conditions, but the many problems listed in Table 3 precluded 
ebkatnang, thegOperating conditions desired, 


During the S operating days, testing took place, @.total of 

600 tons.oL. solid waste was) [éd to the boaler, 24.3. tons 

of ferrous metal was removed and 4,12 tons of non-ferrous 
material was picked from the solid waste before shredding. 
Table 4.summarizes the plant fuel input conditions on a daily - 
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purring the sampling period, all of the desired tests were 
completed, although some of the samples were not collected 

in the desired number of repetitions and at the desired load 
tevel, cue to the aforementioned fuel and air feed problems. 
over 2,000 pounds of precipitator and boiler ash was collected 
for lab analysis, 22 solid waste composition samples were 
completed and solid waste samples were taken for laboratory 
analysis Of heat content and chemical composition. The fact 
that all desired tests and samples were obtained was due in 
rArt £O the excellent cooperation and assistance extended by 
the Hamilton-Wentworth plant operating personnel. Table 5 
summarizes the samples that were collected and the conditions 
under which they were taken. 


RESULTS 


Refuse 


Twenty-two samples taken from the incoming refuse were 
sorted to determine their composition. The results of this 
sampling are presented in Table 6. The percentage of each 
constituent varied from sample to sample. Comparing the 
sample mean to similar data published for other geographical 
areas indicates the percentage of paper and wood products to 
be low, the plasters, food and garden wastes to be high. 

The refuse delivered to this plant is almost 100 percent 
from resicdentwal sources. <The plastics fraction 1s aLfected 
by the Jarge umber of "Garbage bags wsea” for disposal of the 
refuse, The large amount Of food and garden wastes relates 
.to the test being run during the fall when plants are stripped 
from gardens, and during the week after Thanksgiving in 
Canada. October is also the wine making season for the 
residents of the area. Considerable quantities of grape 
vines were evident in the refuse. 


Several density measurements were made on the refuse in the 
as-delivered state and after shredding. The densities as- 
delivered varied from 7.7 to 2425 pounds per cubic foot, 
averaging 9./ pounds per cubic’ Foot. The moisture content 
of this material normally averages between 25 and 30 percent. 
Moisture content take on samples which were returned to the 
ab for analysis were much higher, running 45 to 50 percent. 
This discrepancy is due to decomposition of the sample 
during shapment to the lab, which took close to a month due 
tO vroblens with the airlines. Densities measured on the 
shredded refuse delivered to the boiler were 2.5 to 3 pounds 
per Cibic foot,  Hoyever,. tiissmaterial has a tendency to 
pack i any contaimer Used to ™measure it. The idensity on 
the conveyors Is probably cloder to 2 pounds per cubie foot, 
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Table 3 


PLANT OPERATING CONDITIONS AFFECTING RESULTS 
EAST HAMILTON SWARU TES1' 


Coerating Condition 
SE a 


is 


Fuel Feed. 


A. 


Erratic overfire air 
supply — 


Improper fuel spread 


on grate 


Nonuniform feed 


High feed rates 


Combustion Air 

BG eyete ILD), sieeve Ceroneraeyl 

Be JOGSWHEE TEMES ILI. ithe 
capacity 

Cc. Nonuniform fuel spread 
On gisate 

Instrumentation and Control 

System 

A. Many instruments not 


operational 


Most controls not 
calibrated 


Electrostatic Precipitator 


[Xo 


Inefficient performance 


Reason 


Turbine drive on overfire air fan 
malfunctioning 


Erratic overfire air supply 
Rotary drive on spreader inoperative 
Unequal fuel flow through each feed chute 


Feed chute plugging 
No surge in feed system--directl]y connected 
to pulverizer feed . 

Not. varied automatically in proportion to 
steam load 


Heating value of fuel lower than design spec. 
No reinjection of fly ash 


Damper sticking 
Automatic controls inoperative 


Part of damper welded closed 


See previous comment 


Maintenance of instruments not emphasized 


Maintenance of instruments not emphasized 


Air leakage at discharge hopper openings 
Several warped collection plates 

Higher than design gas flows & dust 
loadings 

Partial blockage due to buildup on acess 
walkway . 
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TABLE 7 


JESCIGGVIG; Tobshey IsdaslOlsys, io1dnaie: 
HAMILTON, SWARU 


ema YE @ Yh 


HHV* As Received To Boiler 
Component BTU/LB % HHV, BTU/LB % HHV, BTU/LB 

Food 1,800 14.0 252 Lee | 274 
Paper 6,600 350 PA oI MD) Slee 27002 
food 7,800 5.2 406 5.6 437 
Garden Waste 4,300 ear) 559 Tea! «ah 606 
pec 6,400 2a7 Lys ae 186 
ee ee anny Bubes 18,000 5.9 1,062 6.4 52 
Fines 2,000 oy / 114 6.2 124 
Ferrous Metal =a00 ie, 23 0 0 
Non-Ferrous Metal =300 Dow! me 0.8 —2 
Glass aS OG) 8.2 -24 8.8 26 
Inerts =300 15783) -6 Ciesk =6 

100.0 4,821 100.0 5,246 
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ghe higher heating value of the processed refuse was esti- 
mated from the results of the composition analysis. The 
estimate. is presented in Table .7. The heating value of each 
component is based on data presented in "Combustion Engineering", 
a pCO publvcned by Combustion Bngamecering. Inc. in 1966, “and 
edited by Glenn R. Fryling. Estimates were made both on. an 
as-received and to-boiler basis, the difference being the 
removal of the ferrous metals. The heating values are based 
on a nominal 25 percent moisture content for the. refuse. 

The estimated heating values are based on a nominal 25 percent 
moisture content for the refuse. The estimated heating 

value Of D246 BTU per pound as 12.5 percent less. than. the 

6000 BTU per pound used for design of the plant. 


The total amount of refuse burned during each test day was 
measured as it was dumped into the storage pit ahead of the 
shredders. The quantities are listed in Table 4. ‘The 
pounds of steam produced from this refuse, determined by 
immteqratlon of the steam flow chart, 1s also Listed on 
Table 4. The pounds of steam produced per pound of refuse 
delivered to the plant varied from 1.9 on Wednesday to 2.8 
on Saturday. The average for the six days of testing was 
2.2 pounds of steam per pound of refuse delivered. 


Three samples of the as-received refuse which were shipped 

to the’ leboratory were analyzed for chemical composition. 

The results of the proximate, ultimate, and ash analyses 

are presented in Table 6. Tnese analyses were run on the 
combustible fraction of the refuse, which was about 82 percent 
of the total, The proximate analysis shows about a i2. percent 
ash content in the combustible fraction. Adding this ro the 
18 percent non-combustible fraction yields a total of 

30 Debeent, Nan Combustible wor which /.7 percent is ferrous 


metals. 


The Ultimate analysis indicates a fairly high sulfur content 
Vu ie vetuse, Thiseas tue to the high food and garden 

waste fraction in the samples. The compounds listed under 
quantitive were tdentified by either atomic absorbtion 
Spectroscopy or wet Chemical methods. Silicon and calcium 
oxides make Up fifth percent of the ash. 


The trace metal analysis, performed by atnomic absorbtion 
spectrophotometry, shows only very small amounts of trace 
metals which are of concern, such as lead, mercury and 


SEeemue. 
Flue Gas Emissions 
LUO SESS ON US eases hee 


The results of the flue gas testing and analysis are presented 
in Table SO. The results, are a compilation of data from EPA 
Region X, Ontario Research Foundation, Babcock and Wilcox, 

CHM Hin, anaswengier and Kellys Reports developed by the 
first three organizations are included in Appendix 7. | 
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Volatile Matter, 
Fixed Carbon, 
Ash 
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dydrogen 
Nitrogen 
Oxygen 
Sulfur 
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[TRACE METALS (DRY BASIS) 


(ATOMIC ABSORPTION SPECTROPHOTOMETRY ) 


ane 
Copper 
Lead 
Manganese 


Chromium - = 


Nickel 
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TABLE 8 


CHEMICAL COMPOSITION 
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SAMPLE 1 SAMPLE. 3 
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The nonsteady-state operating conditions which existed 
Giring testing had a significant effect on the flue gas 
emssrOns. Ins was especially true for the particulates, 
Ggrides of Nitrogen, total hydrocarbons, total carbonyls and 
ergenve acids, The wide swings in fuel feed and steam 
generation affected furnace operating temperatures. and 
COMousStiON ~Lficiencies. Since the formation of oxides of 
Hee sOgen dnd tie OxLddt1on of total hydrocartuns, total 
MarboOnyl’S and Organic acids axe all time and: temperature 
dependent, the load swings and operating temperature variations 
‘yielded a wide range of results. Particulate emissions at 
the boiler outlet were probably higher than would normally 
be expected due to the surges in fuel and gas flows creating 
high velocities and particulate carryover from the furnace. 


The results obtained during these tests are not a true 
indication of the capabilities of the equipment installed at 
Hamilton. Although it was not possible to stabilize the 
boiler operation to obtain steady-state conditions the 
results obtained from these tests are significant. Analysis 
of the results points out areas which must receive further 
“attention in the design of future facilities. 


weace Discharge Particulate Bmrseions. The vesults of the 
particulate discharge measurements are presented first. 
Tests 4 and 5 were run concurrently by Ontario Research 
Foundation. Results were obtained for boiler operating 
Cone tierona thon A) boss percent of (uit load. Ae “Gach 
average load condition, a wide range of steam tlows was 
experienced, due mainly to uneven fuel feed and air control. - 
The gas flow at the stack did not vary proportionally with 
‘steam load, as might be expected. This was due to the 
Condition of the 1.D. fan dampers, previously discussed, 

which resulted in the dampers being in the wide open position 
most of the time. This also explains the low CO, readings 


at lower Loads. 


VWeetole Ubpacity teaa ing. Made during the particulate tests 
showed an average of 15 to 25 percent. The opacity was “in 
excess Of 20 percent Up to 75 percent of the time: during 
Tests 4 and 5. ‘he highly visible emissions would be 
expected at the particulate concentrations measured. 


Particulate concentration results were all of the same 
Megntcude. Grain Jeadings, corrected to 12 percent COns 
Varted from 0.950 to 0.8) Grains per dry standard cubic. 
foot. These results are attributable to, the, unstable 
Operating conditions and to Overloading of the electrostatic 
precipitator. The precipitator loading will be discussed 
Tater, ‘The dwability bo Cbtain a uniform fuel feed and 
proper distribution of the, tuel on the grate undoubtedly 


pesulted in a greater than design solid particulate Carryover 
from the combustion chamber. With an uneven spread of fuel 
on the grates, underfire air will concentrate and keep a 
large portion of the light fuel in suspension, allowing Lt 

eo, be carried out dof the combustion chamber before complete 
combustion has occurred. 


Particle sizing was accomplished by sieving a sample collected 
on a filter in the EPA sampling train. ‘The mean particle. 
size, on aweight basis, was 500 micronc.- This nelates £O 

wie aLrciculate concentrations present. 


The sample collected on a second EPA filter was analyzed 

for composition of metals. A semi-quantitative analysis was 
made with an emission spectrograph. Several elements were 
then analyzed by atomic absorption spectrophotometry inte) 
obtain a more accurate quantitative measurement. The total 
metals comtent was about’ 32 percent of the total sample on 
the filter. 724 


Stack Opacity (Non-test periods). Additional visible emission 
measurements were made on the days when stack particulate 


tests were not being crun. The results of these measurements 
showed average opacity as high as 40 percent with peaks as 
‘high as 80 percent. These results are consistent Wah she 


particulate discharges. Visible emissions did increase rm mea el 
increasing boiler load. 


Precipitator Inlet Parcuch lace Loading (As measured). - fhree 
tests were completed by the Babcock and Wilcox testing team 
‘at the boiler outlet. Sampling conditions at this location 
were less than desirable. The duct area is quite large and 
‘tthe flue gas velocities very low, tess than, S00 fee (per 
menue. the: low velocities defy accurate measurement by a 
Pitot tube, and require jarge sampling Movz les! Tomeso- 
kinetic sampling at a reasonable sampling rate. Inter~- 
ference from boiler and air heater tubes created disturbance 
upstream of the sampling nozzle. The large material being 
carried over to the precipitator was too big to enter the 


3/8 nGn sampling nozzle used. 


Auld sone “Ene. FaACLOrS discussed above had some effect on the 
results obtained Tests were made from 64 to 79 percent of 
rated load. The particulate loading results are not as hagh 

« would be expected. The maximum loading measured was only 
56 percent of the inlet loading used for the preciputator — 
G@esion. the particle sizing, using the Anderson impactor, 
reports only particulate less than 10 microns in size. A 
considerable amount of small material was present. “HOWEVEL 
thas could be evewed uf the very large Carryover material 
was not collected. 


The resistivity measurements, made on one of, fhe samples 


taken at the howler outlet, are Tess than 10 ohm - centimeters. 


phe resistivity of the particles is in the range where 

normally efficient collection. can be accomplished by electro- 
stat uc precipitation, Refepences indicate resistivities 

-pelow 10° and above oe LO can adversely affect electrostatic 
collection efficiency. It should be pointed out that the 
measurements were made in a laboratory and were HOt sin 

situ." The two methods can give different resuits. 


precipitator Performance, The fly ash collected and discharged 
from the precipitator hoppers was measured for each sampling 
Gaye The results of the measurements were compared to the 
total steam production for the period which was jntegrated 
from an enlarged copy of the steam flow chart using a plani- 
meter. ‘The average result was 23 pounds of ash collected 
per thousand pounds of steam produced. Using this result 
and the integrated steam flow during each sampling period 
€or stack particulate emissions, the inlet Loadings and 
performance of the precipitator were estimated. The results 
of these estimates were considerably higher than the results 
of the sampling in the boiler breeching. Grain loadings as. 
high as 7.64 grains/dscf Sorrecved vo 12 percent) CO, were 
astimated. Fly ash Joadings were as high as 9.82 pounds per 
thousand pounds OF fic Gas: he fly ash loading did vary 
with steam load. The estimated fly ash discharge rate from 
the bowler to the precipitator is plotted against steam load 
Toe eee ds The relationship appears to be linear. ‘The 
curve would normally be expected to be ore hyperbolic, 
since gas velocities ‘mihe poiver normally jncrease with 
load, Howevetr, in these tests the flue gas flow was at 2 
maximum during most test conditions, Therefore, the Stracgne- 
line relationship between eream toad; "Or SueL feed, and 
particulate discharge could be expected. Projection of the. 
line to 100 percent load would result in a prediction of 
nearly 2,800 pounds per hour of particulate, which at the 
maximum air flow experienced would resulte in an outlet 
concentration of almost 12 pounds per thousand pounds of 
gas. 


Based on the computations discussed above, the efficiency of 
the electrostatic precipitator averaged about 90 percent. 

Te should be noted, however, that tic orecipitator was 
operating at 120 percent of the design flue gas fiow and at 
150 percent of the design inlet loading. Inspection by che 
manufacturer after testing indicated plate warpage and 
plugging in the first stage which could result im up to 

20 percent loss im eLrlective collection area. 


Stack Discharge Gascous Emissions. The results of gaseous 
mission analyses are presented in Section E of Table 9. 
orsat analyses were taken as continuous samples at the stack 
yee bay feugretnelt October and as grab samples every 15 minutes at 
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the boiler outlet on 16 October through 18 October. The 
carbon dioxide and oxygen contents reiate to steam load and 
the condition of constant induced-dratt fan damper SVenCneo ples! 4 


Sulfur dioxide emissions increased with steam load, as would 


De expected. The concentration in the flue gas ge increased, 
but this was again Gueyto the relatively constant flue gas 
flows. SO, emissions were due to the average fuel sulfur 


content of 0.27 percent, which 16 Over twice as high as 
Wavyeragetdata at other locations. 


The oxides of nitrogen emissions were sampled with a continuous . 
monitor. The NO. concentrations varied proportionally with 
steam load fluctfations. An overlay of the steam flowchart 
and the recorder trace ator eNO..fescshown in Figure 2. The — 
boiler operated at close to 100 mescent Load from 1120 to 
1125. The NO. concentration during this period was about 
TiS pons. ane peaks were observed to 200 ppm. Average NO_ 
concentrations were 100 Ho=d25 ppm. a 


The majority of the chloride emissions were measured as. HC. 
The chloride discharyes are consistent with the high chloride 
content Of the) £uel, whietmeees Up. to one percent. The 
chlorides are constituentseof the high pee aCe of plastics, 
over 6 per@ent) aarvthe 01 lers tuewifeed. 


The total hydrocarbon emissions were measured continuously 
during three,, three-housaperiogs., The range and average 
results aré given atieteblemogerre typical overlay of the 
steam flow chamban@@ the recorder trace for THC is shown in 
Figure So @*epines to 1-z0U ppm are evident, which appear to 
Occur ae the start of fuel feed to the furnace, before 
furnace temperatures, build wp to oxidize the compounds to 
Carbo dioxide. Emissions averaged from 100 to 200 ppm, 
during the sampling period, Unstable combustion conditions 
related to the total hydrocarbon emissions. 


Organic acid and total carbonyl emissions are both affected 
-by combustion conditions. System design’ to maintain high 
combustion temperatures and adequate residence time is 
imperative to insure efficient oxidation of hydrocarbon 
compounds, 


Emissions Of mercury were low. The average result for 
Mercury in the gas phase was 0.024 pounds per hour at 

50 percent load. The quantitative analysis of collected 
particulate shows 1t to be .03 percent mercury, which would 
result Im anetner 0.03 pounds per hour of particulatesmercury 
at 50 percent load. . Mercury emission rate would increase 
with steam load, resulting 1m an estimate of a 0.11 pounds 
per hour total mereury at 100 percent. .oad, 


FLY-ASH DISCHARGE — BOILER OUTLET, LBS/HR 


NOTE: €STIMATED FROM 
HOPPER DISCHARGE 
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FIGURE 1 


FLY-ASH DISCHARGE 
BOILER OUTLET BREECHING VS STEAM LOAD 
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FIGURE 2 
COMPARISON OF NOx EMISSIONS TO 
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FIGURE 3 
COMPARISON OF TOTAL HYDROCARBON 
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MAanuLeulate and gaseous samples -taken on 18 October were 
analyzea for polynuclear hydrocarbons (PAH) and polychlori- 
Habec biphenole (PCBs). “No PAH was detectable either in the 
gaseous or particulate form, “<Avsmall amount of PEB*s:-was 
found. However, the analytical laboratory, Ontario Research 
PoundaLwon, LS skeptical of the results for both of these 
compouncs, and ecommends, Lurther testing. 


Samples were taken to measure the potential for the emissions 
FoOeLorm mtorr sbacteria. a. form of icarcinogenite growth. Due 

to handling and shipping delays, only qualitative analysis 
could be completed. Positive mutagenic potential was measured 
for only the second sample. Significant growth of mutox 
bacteria was not evident in Samples 1 & 3. 


CONCLUSIONS 


The pexformance of the plant during the testing period and 
the results of the tests indicate several areas-of the 
/operation which should receive further attention in the 
design. of future plants of this type. Improvements in 
eeveral areas should allow this type of tacility to operate 
consistently at design load conditions without creating an 
undue burden on the environment. 


"The handling and feeding of the processed refuse is a (critical 


item. This material is light, about 2 pounds per cubic 
foot, necessitating large conveyors and feed openings to 
handle the necessary volume, -The material has an angle of 


repose of 90 degrees, bridging at almost any protrusion in 
the handling system. Consideration should be given to 
splitting the refuse feed into separate streams for each 
boiler feed opening ahead of the boiler. Use of the existing 
“swing distributor does not appear practical. 


h surge bin for the storage of processed fuel should be 
provided to allow a controlled volume of fuel to be fed to 
the boiler. A steady fuel feed is necessary to the production 
of a constant steam Joad. Fuel feed rate should be controlled 
automatically to maintain steam load and pressure. Processed 
fuel should not be stored in deep lifts or for more than 
several hours. Packing and decomposition will occur, which 
wad ereate «nt ricubbves in recovery of “he fuel from the. 
Dit. 


Provisions should be provided for protection of the instru- 
mentation, control, and auxiliary systems from the dust 
which is generated during the processing and handling of the 
refuse, All Susceptible equipment should be located in dust 
proof enclosures. Considerable maintenance could be avoided 


by this measure. 
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the design of the boiler itself should be re-evaluated. A 
reduction in the amount of carryover which was experienced 
during this test should be possibile througn moditications €o 
the combustion chamber. Coneloeration shoula be given fo 
preheating the overfixre air. Electric motor drives should 


« 


be provided for all critical auxiliary equipment. 


Evaluation of the stack gas particulate control equipment 


should be made. The high carryover of large Material suggest. 


the use of a precleaner anesa of a fine particulate collection 
device. Handling of collected flyash should be such that 
re-entrainment is minimized. 
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Thst RESULTS 
ASH AND LEACHATE ANALYSES 
HAMILTON, ONTARIO, MUNICIPAL INCINERATOR REoLugs 
HUMBOLDT COUNTY 
COUDD WAGTE RESOURCE RECOVERY STUDY 


Introduction. An ancillary question to the Humboldt County, 
Solid Waste Resource Recovery Study of the feasipii sty. VoL 

using a vetuse derived fuel as an energy source is the disposal 
of the incinerated residue. Essentially, the incineratwon OL 
municipal. residue concentrates many of the parameters which 

may be of ‘concern in water quality considerations. Landfilling, 
the only practical method for disposal of quantities of incinerator 
residue, exposes the material to rainfall, which, when percolating 
Paeovgn tie tandiailled residue, Veaches out Various paramecers 
that are then available for the contamination of state waters. 
‘Because of these potential problems, the state Of Calivournia 

has Cesigneted Community incineracor residue as a Group 
woeteluiici 1S a wacke that consists Of, or ‘contains, COxAC 
eubetances which coulda significantly impair the quality ie 
usable waters. Due to the paucity of data on the leachate 
derived from municipal incinerator residues, this study was 
undertaken in an attempt to define parameters which may be 
expected to be contained in such leachate; to determine the 
Significance of such parameters; ana to Cetexrmine © the 
leachate characteristics justify its classification as a 

Group I Waste. Conelusions as to the Sieniiicance and Justre 
fication. of a Group I classification will be withheld Wie LE tne 
data in this study has been reviewed by an assemblage of experts 
convened by the State for the purpose of aiding in the derivae 
tion of those conclusions. | 


The generation of energy utilizing municipal refuse derived 
fuel, at this point in time, is a rarity. As a matter OL Lact, 
there is only one full scale steam generating complex utilizing 
municipal refuse derived fuel as its Sole energy Source in 
operation. Ash from this plant, located at Hamilton, Ontario, 
Canacay was Vecea (m Chis Study in order for the results to be 
as representative of any proposed system as possible. 


Study Methods. Three ash samples were collected during the 

week of 10 October 1976 from the Hamilton, Ontario Incinerator. 
While the original intention was to collect a daily composite 
fly and grate ash sample, due to tne Sporacie firing schedule 

of the incinerator it was only possible to obtain two composite 
grate ash samples and one composite fly ash sample. The grate 
ash samples consisted of composites collected during the incimer— 
ator operations on the 13th and iSth of October, Sample number, 
110@Se17 and cutie @6ti and 17th of October, sample number, 
TlosSselee The tiv ssh sample was composited over both grate ash 
sampling periods. The ash analysis was performed “Upolm cach oF 
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the individual samples and upon a composited ash sample. 
The composite ash sample consisted of equal parts, by 
weight, of the two grate ash samples and a two to one 
mix, by weight, of the grate as te Lily ashi (2 grate 
“ssn: 1 tfiycach)es The ash composited in this fashion 
was used in the leachate colunns, composite ash water 
extraction, and chlorinated hydrocarbon analyses. ie 

2 to 1 mix was based upon ash production measurements 
conducted at the Hamilton incinerator plant during the 
sampling period. 


Reheoamole fnalyois. TO avoid interferences and loss 

of parameters of interest, several digestion methods 
were used. The primary digestion method consisted of a 
nitric acid digestion. The. insoluble material was 
further sun jected CO a hydrotluoric acid digestion 
followed by a final nitric acid digestion. The digested 
materials were then combined and dissolved in an agueous 
solution upon which the analyses were performed. The 
mercury analyses were accomplished by cold-vapor tecn= 
niques following a sulfuric-nitric acid and permanganate 
dtdes ron, “AS9ill Was thought that silica losses may 
have occurred during the primary digestion, a separate 
low temperature hydrofluoric acid digestion was conducted 
prior to determining Silicon. Chloride and fluoride 
were determined upon the distillate collected a@riter “a 
Sultnuvic aca dist ellation of the ash samples, “Total 
sulfur was determined following a magnesium nitrate- 
Aitric acid digestion. A soxhlet extraction of the 
samples using an ether-hexane solvent was conducted in 
order to extract the chlorinated hydrocarbons for 
analyses. Herbicides were eluted from the ash sample 
through an elevated pH — hot. water extraction. the 
elutriate was then extracted following normal herbicide 
PEOCeENUreS, Following the extraction or digestion pro- 
cedures, analyses were performed in accordance Wo tin 
either. Standard Methods for the Examination of Water 

and Wastewater, 4th edition, Methods for Analytical 
Analysis of Water and Wastes, MDQARL, NERC, EPA, 
Cineimneta, Ohto,. 19744 0F Methods for Organic Pesticides 
in Water and Wastewater, NERC, EPA, Lov. The analysis 
of sulfur was conducted in accordance with the procedure 
contained in “A Textbook of Soil Chemical Analysis,” . 

Pp. BR. Hesse, Chemical Publishing Company, Inc., New 
York, Lo72. 


Ash Sample Results. Ash analyses were performed on. 
each of the composite grate ash samples, the fly ash 
sample and upon a composited ash sample prepared vas 

iydacated above. Results of the ash analyses are 4s 
follows: 


TABLE 1 
PARTICUBD SLZE ANALYSIS 


Fiy Ash Grate Ash Grate Ash 
13: o toe: 7G feel Get. 16 
oratory Number TO 8 3.06 116ssar7 11085818 
rticle Size percent of Sample 
,1-50.8 mn 2 
,4-38.1]1 mm 3 
.1-25.4 mm 2 5 
e719, 1 mM 8 Ct, 
52-12.7 mm Oe 2 a 8 
76-9.52 mm On ve Pe 
38-4.76 mm ut 2) 22 
18-2.38 mm 2 LS phe 
60-1.18 mm 4 10 5, 
0-600 pm 1 ie 5 A. 
0-300 pm 2 J ‘ 
»- 150 pm are it up 
Wee) pm ae 2 3 


s indicated by the above analysis, the grate ash was Nowe Very 
omogeneous.- It was apparent from visual observation of the 
ample that very tittle, He any ferrous and nonferrous metal 
eparation was being accomplished prior to incineration. The 
on~homogeneity is very evident From the results obtained on 
he following chemical analyses. 
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Water Extraction Analyses. 
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a Modeled leachate Analyses. In order to simulate landfill 
Conditicns as elosely as possible, a series of columns 
were Set up representing, at one-sixth scale, a section 
Ppeougy, Bo Cell Of gandtilled municioal ancinerator ash, 
The Series of six inch diameter leachate columns consisted 
epee 


iS Column The two grate ash samples were 
composited together with the fly ash and compacted into 
the leachate column to a depth of 20 oe The .com- 
Pacted Censity of Une -ash was 9l.k Ibs7 it ie Te 
weight of the ash was 29.8 pounds. 


as Composite Ash Column. 


few peo Colum, Site 4. Tne Soll tor - this colwuimm was 
obtained from a@ cutbank, in a clearcut timber harvested 
area, located between, the cities of Eureka and Arcata. 
The soil, 15 mapped as being of the Larabee series+ 
which has the following characteristics: 

Depth Range: 40-70 inches 

Color of Surteace Crayish brown 

Color cf Subsoii: Strong brown 

Reaction of Surface Soil: SJnghiiyy Acid 


Soil: 


a ee nn ee ee ee ee 


Reaction of Subsoil: 
TExXEMUTe. Of Surtace Soil: 
Tesi ce wr Si seuss 
Parent Material: 


The soil was compacted 
density .of VOOR Vec7Ee 
sed wea 19.35 lbs. 

ae 


ey. Sori Column, Gascend. 


oe a depth of 
The total 


S02) Lor Chis 


Strongly acud 
Loam 

Clay-ioam 

Soft Conglomerate 


twelve inches and 
welgnt Of soil 


column was 


obtained from a -cutbank just off the City Garbage 


Sanitary landfill property. 

being a Hely=-Larabee Complex: 

characteristics are 

characteristics are 
Depth Range: 
Color of Suriace 
Color OF Supsonl.: 
Reaction OL SUriace Soil: 
Reaction of Subsoil: 
Texture of Surface Soi] 
Texture, Of Supsoi l= 
Parent, Material: 


Soils 


The soil 

The Larabee 
as listed above and the Hely 
as Ol Lows: 


1S mapped as 
soil 


£0=70 anehes 

Dark brown 

Brown 

Slighiuly acid 
Strongly acid 

Loam 

Fine sandy loam 

Soft sedimentary rock 


The soul was compacted to a depth of twelve inches 


ana a ceneity of 103.9 pounds per Cubic foot. The 
total weight of Solid used was 20.4 pounds, 
IuctaughLin, Ow. and Harradine, F., November, 1965. Soils. of 


Department of Soil 
Davis and the 


GEN iemeanchemlests 


Western Humboldt County, © 


and Plant Nutrition, University of. California, 
County of Humboldt, Calitornita, 


d. soil-Ash~Soil Columns. These columns were constructed with 
two six-inch layers of soil bracketing a twenty -inch layer 
of composited ash. Two columns were constructed, one for 
each of the two soil types. The weights and densities of 
the soils and ash used were the same as for the ash and 
soil control columns. 


Modeled annual amounts of rainfall were applied to each column 

and the resulting leachate collected for analysis. The simulated 
rainfall was glass distilled water which was passed through a 

mixed resin ion exchange column to ensure removal of all trace 
metals. The modeled annual precipitation amounted to 3.9 liters. 
after adding the simulated rainfall, the daily leachate production 
was measured, and when the leachate production was essentially 
complete, another year's simulated rainfall was added to the column. 
Each column received three years of simulated rainfall. . Results 

of the modeled leachate analysis are as follows: 


TABLE V 
CONTROL COLUMN 
Larabee Soil, Site 4 


Leachate Analysis 


(mg/l) 
parameter, | lst year 2nd_ year SEdeyear 
alkalinity 46 27 25 
Aluminum 0.4 4.5 2 
Arsenic <0,02 <0 2> <0,02 
Barium O03 <0) 02) OO 
Biochemical Oxygen Demand 5.7 18 aD 
Cadmium <07.,005 <0.005 <0.005 
Calcium Los 253 gue 
Chloride 18.0 47 1.0 
Chromium | <0.01 <0.01 <0, 01 
Chemical Oxygen Demand L3 4 1 
Ecnauctivity 570 230 100 
Copper 2070. <0. 01 =D 00 
Fluoride OS rete 0,22 
Hydrocarbons === <1 aN 
icon eee Po 0 =iOleuk <Q) 
Lead <0.005 G7005 0700) 
Magnesium 2 0.6 OG 
Manganese 0, ts <05 1 OL 
Mercury 0.001 0.004 0.006 
Nickel <0. i. <0. 0c. 
Nitrate -— N 0.48 eee” S10< 1 
Netrite = 6.01 Sermon 0.0L 
pH 7240 6.90 6.80 
Phosphorus (Total) 0.48 Ona O- Le 
Potassium See: araZ Zao 
Selenium <0), C05, =O <0 005 
Sul aRerone 11 Se, Bae 
Siiver <Or.0 <0". 0k 58 leat Ol 
sodium LO 42 18 
Sulfate 9 2 g 
ie el <0.05 =—(i05 <0.05 
Titanium <Oe <0. 1 6 ab 
Pecal Discolved cOlids 230 140 ia 
Zinc <O208 <0.04 <0.04 
Leachate Volume (liter) ioe 360 eS ree) 


*Average of duplicate quality assurance samples 
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TABLE VI 
CONTROL COLUMN 
Hely-Larabee Soil, Site 8 


Leachate Analysis 


(mg/1) 
parameter See year 2nd_ year SEG Yeas 
Zixalinity alt <1 ao 
zluminum | ae rao aA i: 
zrsenic <0 402 £0702 =0.,02 
Barium O02 SPY, 0.04 
Biochemical Oxygen Demand 200 150 yet 
Cadmium <0'.005 <0,.005 <0. 005 
Calcium iy 19 6.3 
piioride. 74 76 6.4 
Chromium 0.04 0.04 é O20 
Chemical Oxygen Demand 410 380 140 
Conductivity , BSD 560 190 
Copper OT 0.06 0.03 
Fluoride L.4* Po Oe 
Hydrocarbons a 1 <k 
Tron pees ee 0.5 
Lead O2005 a0, OOS 0005 
Magnesium . 21 20 « ieee 
Manganese OS ie be 0.40 
Mercury 0.003 Ora 8: O.002 
Nickel OS <Oed AOA 
litrate - N O25 gee Ole L 
Nitrite - N <0 Od, Ok <0, 02 
pil Ae Gis 4.60 6.20 
Phosphorus (Total) 05354 0.24 Vig oe 
Potassium 14 iS see 
Selenium <0.005 <0.005 <0 2005 
pale eceiat 26 34 ZS 
Silver 04 al a8 a0 =e O: 
Sodium oo 56 Zit 
Sulfate 9 Ly 1 
sph <0..05 <0.05 <0. 05 
Titanium <5 ace C0 ed 
Total Dissolved Solids 540 560 240 
Zinc Dead 0.54 0223 
Leachate Volume (liters) ce 3.0 eS 


*Average of duplicate quality assurance analysis 
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TABLE VIL 
CONTROL COLUMN 
Ash Composite 


Leachate Analysis 
(mg/1) 


Toe ea 2nd year rd year 


1800 1600 1100 
PL) Zen 3.0 
On2i <0..02 <0),.0:2 
EAE es bol 2.0 
890 430 3.40 
Orns <O20 Us <0. 0105 
540 450 360 
4200 LTOQ 400 
<0 OL SORE <0; 01 
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20,000 £2, Vi00 6,000 
2.8 jae one 3 
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saa al <1 
<0 o “0-6 Ore i 
0.09 O77 Of Oe Lg 
Ces <2 S02 2 
SORE Se Orek <0.2 
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Cae One bee) 
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Lee ae) ee) 20 
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DPascusscion of Results. Any interpretation of the results of Ehis 
Study, Other than a very cursory discussion, will not be made 

until a panel of State experts have had a chance to review and 
comment upon the data. In reviewing the foregoing data, 1t must 

be borne in mind that Lt was our intent to show the worst possible 
Caco, Sor example, oO facilitate Leaching andsexténsive water 
contact with the ash, the leachate columns were set up at only 

BO percent Of the optimum compaction. Additionally, the entire 
modeled annual rainfall was applied to the columns and the columns 
fitted with evaporative shields to prevent loss of the applied 
simulated rainfall. No allowances were made for the water losses 
whieh welieloceur at an actual landfill site, such as xunoftf, evap- 
Oracivon and transpiration. Lt should also be noted that while 

the 50 inches of annual rainfall chosen as the modeled rainfall 
amount 1S reasonable for the two locations involved, other locations: 
Within the immediate area could receive annual rainfall amounts 
Varying fremeas tattle as 30 inches to as high as. 80 inches, due 


to Lie Oroccapatcec tect of local terraim oni rarnitall patterius. 


In an attempt to minimize these effects. the following tables report 
the leachate constituents as a'percentage of the total material 
available to be leached. The valuesfor the total material available 
to be leached were obtained by converting from the concentration.. 
values obtained in the ash analysis reported on a milligram per 


“Widogrem ary weignt basis ‘to the total ash contained in the 


leachate columns on a wet weight basis. The total material leached 
was obtained samply by multiplying the concentration of the 
teachate by the volume of leachate recovered. Several factors 
should be borne in mind when analyzing the percentage figures 
thus generated. First, it was assumed that the ash analysis was 
valid fer determining the amount of material: available to be 
leached. Thissnay not be a valid assumption for all, parameters 
due to the non-homogeneity of the ash sample. For example, the 
values obtained for copper in the two grate ash samples indicate 
considerable variation. Also, the assumption was made that the 
Veachate concentratrven obtained for the contrel soil columns 
could be subtracted directly from the concentrations obtained 
from the soil-ash-soil. columns, which may or may not be a valid 


' assumption. For most parameters the background values obtained 


from the soil columns were negligible; however, the background 
values. for mercury form Site 8 were higher in the second and third 
years, Gham fomthe sori qasi-sorl Colum. Keeping in mind, the 
foregoing precautions, the leachability of the parameters analyzed 
can be ranked as follows: 

Average Percent Leached* 


Parameters Of Material availabe 
Chilorade 76.0 
Pivoride 14 


Potassium Swell 
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Parameters 


Average Percent Leached * 
Of Material Available 


Arsenic 4.8 
Sodium Zoe 
Magnesium e090 
Mer Curry OMS 
Cadmium Oo ~olo2 
Manganese 0.4601 
Calcium 0.3996 
ery OS2200 
Aluminum OG OZ 
Selenium On ie 
Barium aa se Gc) 
Nickel 0.0846 
Chromium 0.0274 
Silver O207252 
Leon 0.0074 
Sul Tcon OURS. 
Lead Ore a Oe 
Phosphorous - Zinc 0.0030 
Copper 0.0006 
Titanium 0) 


*In order to rank the parameters, the above 
percentages and those shown on the following 
tables were expressed to four places. The 
four places shown are not significant. for any 
Other, DUrDOSes. 


The following tables present the data generated for the ash 
‘column and Gach of the soil-ash-soil columns expressed as 
percentages of the amount of material available to be leached. 
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TABLE X 
COMPOSITE ASH SAMPLE 


Percent of Available Material Leached 


Materials 
Available 
Parameter ti Shs (ng) tse year eng Veer snd year Total 
pH 12,20 Lee T2240 
Aluminum 349600 0.0026 C20:02.3, O. 00355 0.0089 
Arsenic Led A223 0) 0 sea 10 
Barium TES 0.0608 0.0838 OeLU SG 0.2482 
Cadmium aloe 0.0503 -~0- -0- 0.0503 
Calcium 358800 0.5569 0.4891 0.4114 NOR, 
Chicride 25760 60530 Ole eas ee 6,566 92 AG 
Chromium 1330 -Q- —-0- -0- -0- 
Copper 34960 0.0296 0.0167 O02 7 0.0490 
Fluoride SEA, 5/25 4.239 Sige as hes 13236 
Sas Oiy B77 200 -0- -0- -0- -Q- 
Lead Sisy 0.0065 0.0008 07,0143 Oe 
Magnesium 88320 G..00:75 -Q- -0- OO OS 
Manganese 9200 =—O- ooh == eal 
Mercury 4.6 -Q- -0- Om 26) O.2675 
Nickel 1288 OS057.5 0.0606 -0- OAs 
Phosphorus 57040 00027 020012 0. 0:003 0.0042 
Potassium 90160 aro’ a023 PRS eS aro 
Selenium LOE? 0.1682 020216 C-O LOR 0.1899 
Shel eetena 2392000 0. C002 Oo. 0062 0.0003 O 0007, 
Silver 6d,46 0.2914 Oy 2457 O<1938 0.7309 
Sodium 441600 1.676 Oec302 On. 250M Need bead 
Tay L656 0.4469 0.0236 -0- 074205 
Titanium 19320 -O-: -O0- -0- -0- 
SSNS 29440 0.0006 -Q- -0- 0.0006 


or i 
7 ma 
125 VECO 
pat Rh gh 
HepAL: 
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Parameter . 


pH 
Aluminum 
ALSenic 
Barium 
Cadmium 
Cavern 
Chloride 
Chromium 
Copper 
Fluoride 
BOM 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Phosphorus 
‘Potassium 
Selenium 
Si kavcon 
Si iver 
Sodiura 
agi 

Pacem wut 
Zine 


MODELED 


TABLE i 
LANDFILL 


COLUMN 


Soil-Ash-Soil 
Derebec SOrl, Site 4 = Composite Ash Sample 


Percent of Available Material Leached 


Material 
Available 
in Ash (mg) 


349600 
18.4 
7912 
ioe 
358800 
25760 
1380 
34960 
152.2 
STO 
5152 
88320 
9200 
4.6 
1288 
57040 
90160 
one 
2392000 
63.48 
441600 
1656 
19320 
29440 


ES yedr = 2nd year 
On 4.45 
0.0037 On GS 
22146 3.049 
On 1059 0.0667 
0266897 OWS oeur, 
0.1392 OT Leis 
365.89 3d 42 
0), 00:20 0.0048 
On.0002 0.00077 
3.868 5 00S 
O200'C3 020029 
0.0049 0.0042 
0.8854 OSU 33 
O36 10 O.2835 
0.0613 = 
Oe GO 512 
0.0017 0.0008 
‘oe Rstow) 2 o07 
020557 Oc 7a 
0.0006 Ge0035 
-O0- -Q- 
det 9 BeOS 
Oe L022 0.0897 
-—Q- -0- 
0.0014 0.0035 


3rd year 


4.80 
O31 


te 
0.0049 
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a Parameter 


pu 
Aluminum 
Arsenic 
Barium 
Cadmium. 
Ca leium 
Ghiloride 

. Chromium 
» Copper 
Fiuioride 
item 
Lead 
Magnesium 
Manganese 
Mercury 
.Nickel 
Phosphorous 
‘Potassium 
Selenium 
Sot con 
Silver 
Sodium 
a ry 
UUnineabalina boa 
Hite ghee 


MODELED LANDFILL 


Material 
Available 


in Ash(mg)lst year 


ee me we 


349600 
18,4 
Vole 
110.4 
358800 
25160 
1380 
34960 
OB ee 
377200 
Bo 
88320 
9200 
4,6 
258 
57040 
SOHGO 
LOL? 
2392000 
63.43 
441.600 
L656 
19520 
29440 


TABLE XII 


Soil-Ash~-Soil ; 
Hely-Larabec SOLl,; Site 8 = ‘Composite Ash. Sample 


o.8012 


0.0253 
Os Cie es 
326.6 
0226 
0.0001 


A029 
0.0824 
eailes 
=0s 


COLUMN 


3rd_year 


280 


“0.0070 


(Ox 
OE OW 4 


1496 
Oi eOsi es 
-0- 
-0O~ 
O,72349 
O05 9 
-Q- 
Us 


Percent of Available Material Leached - 


Total 


om oe ee 


07.2697) 
4.343 

0.50505 
0.1664 
O.4A7 2 
80.00 

0.0481 
O2.0007 
HS ed oy 

0.0089 
0.0029 
0.5061 
0.2266 
One 

O03 05 
0.0024 
Saas | 

051376 


0.0012 


“PLANT DESCRIPTION 


- BUILDING 


mhe East Hamilton Solid Waste Reduction Unit, designed in 
toeswace 1960%s, buait- from 1970 to 1972 and started up in 
gune 1972 is fully enclosed in a conerete and steel building, 
meth the- exception of the weight scales, the abandoned 
pibecced uel steerage bin, the sabandoned: ash, Storage silo, 
pie electrostatic precipitators, and the stack. Included an 
the building are the following: 


Tipping Aprons 

Refuse Storage Space 
Conveyor Pit 
Pulverizers 

Feed Conveyors | 
Magnetic Separator 
2-105, 700 gy he BDOLLers 
Boiler Control Room 
Ash Conveyor 

Dhani Gontrol Room 
Maintenance Shop 
Emergency Generator 
Office w/Z=Private, Offices 
Coffee Room for Office 
Large, Comterence Room 
Entry Area w/Men's and Women's Restrooms 
Large Locker and Shower Room 
Employee Coffee Room 

Janitors Room 

Rest Rooms (Each Floor) 

Motor Control Centers 

Air Compressors 


PULVERIZING SYSTEM 


The refuse is dumped from the cantilevered tipping apron 
imeo.@ pat-omeasur ing 90 fee. long x 40) ft. wide » 20. it. 
Geéeo., Tie pit.was sized to hoddone)dayos setuse or G00 
tons. The pulverizer feed conveyors were installed with 

15 hp motors), whieh were too small to wperate the apron ~ 
conveyors when the pit, is full. ‘Therefore, the pit 2s, not 
normally loaded with more than 150 °to. 250 tons. There is 
also a problem of too much weight pushing the conveyors off 
Eheaxr tracks. 


There are 4 pulverizger feed conveyors, one for each pulverizer. 
These ace avron type, wath the overlapping feature to reduce 
leakage. Each Conveyor covers 12 tees horizontal Yenqen. tn 

the bottom of the pit, then inclines at a 45 degree angle 

bor 96 teen Vertically to discharge in the pulverize: anlet 
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hopper. Each conveyor is:6 feet wide with side walls 4 feet 
hugh. Conveyor speed is adjustable from 0-15 ft/min. They 
were Operated at 7-8 f£t/min.. during testing. A platform has 
been constructed at tipping floor elevation which allows 
workers to pick oversize material off the conveyor before it 
enters the inlet hopper. 


fie pulverigers ane the vertical shaft type, made by Neil: 
itescacincs are (eine i. ps "Sach Unit is tdriven“at 1,800 

Por by 2 200 Np mMetor through a belt drive. "The teed openings 
to the shredders are quite small, about 24-iInches square, 
Whach limits the materlal which can be shredded. Operators 
have to be considerably careful to prevent plugging the 
Metre Go tae pulverizers. The plant 1S experiencing 
considerable wear problems with hammers. Homemade hammers 
este mo more than 24 hours. “Hardened factory hammers are 
lasting about a week. 


PULVERIZED FUEL CONVEYORS AND FUEL FEED 


Shredded material from the pulverizers discharges to 
Conveyor No. 5; which is 4" feet wide and!) 80 feet Jong from 
tie center Of the pit. “THiS conveyor runs under the magnetic 
separator at 200 £t/min. Giseharging to* conveyor No. 6A. 

ON as 4 feet wide and 60 feet long running at 350° ft./min. 
6A discharges at right angles to conveyor 6C. A short belt 
fecuer 316 located below the transiter point to recover 
Material carried under 6A, Conveyor 6C is 4 feet wide by 
192 feet long. Tt carries the fuel back toward the old 
Melac ban at 200 f£t./min. (“At the bin, “the matexral is 
transferred to conveyor No. 8, which elevates it into the 
power house, No, 8° 1s 4 teer wide by 180 feet Yong; running 
ae 200 fea /min. No. 8 Grops on to No. 9, which delivers to 
Poller toe is Whisliic . 4 foo wide by 15 feet long con= 
vevyor, running at 120° f£t./man. 


Conveyor NO. 9 discharges into a fuel distributor which 

Ose lietes back und. forth, Gistrsbuting fuel to 3 feed 
chutes, each 14 by 23 inches. This distribution system has 
heen a real plug-up problem, especially where the 3 hoppers 
Separate. Tworlbridge breakers, about b-inch diameter, 
supplied by B&W, have been replaced with cylinders 18-inch 
diameter. However, when the bigger rotating breakers were 
ingtalled, the opening to each feed chute was made the same > 
Size. Gince the Center ehure gets fed twice fox each feed 
to the outer chutes, the center chute needs to be smaller, 
to equalize the fuel spread on the grates as ii was it the 
original design. Presently, too much fuel is being ted 
through the center chute. 
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The bridge breakers are conveyor like head pulleys, mounted 
inside the chutes. A 1/2 by 1/4 inch steel bar has been 
welded on Che chute around. the breaker to keep material’ from 
Jamming between the pulley and the chute. However, fines 
make their way through the remaining opening and eventually 
plug the areca between the pulley and’ the chute. The pulleys 
Bnould have been carried through the chute walle and sealed 
with rubber. 


ipo transit tames trom the pulvérizer to the “boiler is ab6ut 
~ minutes. “Refuse starting at the bottom of the incline in 
the pat with the apron conveyor operating at 7 feet per 

minute would take about 9 minutes to get through the sytem. 


BOILERS 


Two Babcock & Wilcox, Canada spreader-stoker type Stirling 
borlerc are: Vocated in the plant.* Pach boiler is sized to 
Bor 2005tonyday of refuse and produce a@ full steam Load of 
Mis, /00" pounds per holir at 250° psig saturated: Fuel is fed 
Eo tie bowler house On One conveyor, then split to two: belt 
conveyors each feeding the fuel distributor above each 
boiler, aS previously described. <A complete description of 
the boilers follows. Changes which have been made since the 
boiler description was written include: 


hg Lie Morons Ctaving Phe alg control retor on the 
wind-swept fuel feed ports have been removed. 


26 The turbine drive on the overfire air fan will be 
replaced with an electric.motor. Variable steam 
pressure conditions effect the operation of the 
turbine and thus the delivery of stoker and 
OVeriire sare. 


De The cinder reinjection system has been revised to 
a steam eductor type, using header pressure to 
educt the cinders back into the combustion chamber. 


4. The boiler grate ash and siftings removal system 
Originally installed has been abandoned. The 
Original system consisted of screw conveyors from 
each boiler feeding a vacuum pick-up pneumatic 
conveyor system to deliver the ash to a storage 
silos This system did not work due to poor design 
and wire in the ash. This system has been replaced 
with a belt conveyor which delivers the material 
tow plle@at Wo quenching 12s required: 
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54 The precipitator ash conveyor system has also been 
modified to include a quench tank and belt conveyor 
for delivery to an ash piles “This material wis 
quite fine and was producing a dusting problem 
iiene Lanai ll. Tt was aleo “necessary 0° provide 
a good seal on the precipitator hoppers since it 
me On the suction side of the l.De fan. 


pacnw borler has two-3/.5 x et BTU natural gas burners which 
are used to preheat the fire box and keep the heat up during 
fuel stopages. 


The boilers are shut down for one week ininimum every six 
Months lor maintenance: ~The “grates are inspected. Cotter 
ins, Oovrcs, and washers that hold thes gqrate ‘bars tothe 

chain are replaced. Grate bars have not required replacement, 
Due the track that ‘the grate runs on has béeem replaced once. 
The gas burner boxes and refractory were rebuilt this year 
apeer four years Operation. The refractory arch which 

eovers the back of the grate was replaced this year. 


DETAILED BOILER DESCRIPTION 


Hach bowler is “a Babcock © Wilcox Canada Ltd. balanced 
draught Single pass two drum Stirling baffleless boiler with 
water-cooled membraned furnace and vertical tubular aix 
heater. 


Machi boLler 26 fitted with ta Babcock—-Detroit Rotograte 

erarer le” =i /oetwide x 18°38" Shart centers and two 

Babcock & Wilcox Circular type multi-spud auxiliary gas 
burnexs. 


Tie boilers are designed to. generate 105,700 lbs. of steam 
per hour each when burnind 50,000 1b, of xefuse per hour, 
Wiol am average Heating value of 6,000 BYU per Ib. and a ten 
percemte moisture content. Tne refuse fuel 15 municipal 
garbage, Shredded in pulverizers and all metal removed priox 
fo injection imo the furnace. The fuel is injected into 
the furnace through three windswept spouts in the furnace 
frontwall above the stoker. The lighter material burns in 
Suspension while the heavier material» falls to the stoker 
grade and burns there, The stoker grate is continuously | 
moving and constantly discharges the ash into en ash hopper 
at and wnder the front of the boiler. The speed of the 
stoker grate can be adjusted to suit load and fuel conditions. 
The hot gases generated from the combustion of the fuel pass 
up the furnace Through the generating bank where most of the 
eveam 15) Generated, through an ait heater to preheat the 
combustion air, through an electrostatic precipitator to 
clean the flue gas and then to the stack through an induced 
drafkt fan. 


The combustion air is supplied to the boiler - under grate 
when the stoker is in service and to the gas burners when 
auxiliary fuel is being fired - by means of a turbine driven 
forced draught fan. An electric motor drive is also fitted 
to the fan for use when no steam is available. This fan has 
Meecostussloce rabamg of 203,400 lbs. of AL per hour ae a 
eiati@ pressure of 10.6” water gauge and a temperature of 
OOS Es 


The combustion gases are removed from the unit by means of a 
turbine driven induced draught fan with a test block rating 

Sr 4,600 tbe Of flue gas per hour’ at a static pressure of 
2.88" water gauge and a temperature of 615°F. ‘This fan can 
also be driven by an electric motor when no steam is available. 


reorder TO Control anid complete combustion overtire, air is 
supplied to the Furnace through ports at two levels at front 
ena Hear above the stoker grate. The air for this service 
ts supplied by a turbine driven overfire air blower having a 
peo DLOC rating Of 7,500 C.F .M. at 30° water qauge static 
Plessure and a temperature of 105°F.: This blower also 
Supplies air to the windswept refuse spouts located at ‘the 
front of the boiler through which the refuse is distributed 
evenly into the furnace over the grate. 


1O increase the thermal efficiency of the unit, and for more 
CGOmelLecre Carion burn Out, cinders collected in the boiler ana 
alc heater hoppers are reinjected at the rear of the furnace 
just over the grate. 


DOL ue. Gas cleat Up) dil @leckrostatic precipitator las been 
supplied. The precipitator has been designed to remove 98.5 
percent (by weight) of the entering particulate mater and 
will nandle a Gas volume of $0,500 CFM at 5S90°F. 


LO “Gas Operating CondLierens 


tal mouree Two (2) 300 ton water wall 
incinerators 

ie. FOuanEALYy 134,200 Lo. nr. 

1.3 Temperature 5907 

1.4 Pressure 4+ 20 inehes We (design) 

too Dust Comtent Sood) LOOOy aes ac Sis 


excess Bir 


— 


- 


Dat COllecting surrace 


5.2 Discharge electrode 


Precipitater Data (for one (Joye Wai, two 2) required) 
yi “Cross Secticn 388 ean 
2.2 Velocity Snooty 
2.3 Treatment time Deco SeECSy 
2.4 Gas Passages 18 
PRES miei height 25) ee 
2.0 “NO. Of fields Two (2) 
22) ENeELA length era 
Zao COMleCtiIng area 
2 S20 Pro ected eS U0 bene 
Zeae s AeCtial: 217000 bis? 
Zoo "COMlecEIng suri ace 
eo Tyne Pocrered 19 3/4" » 18 qar& 
25 iG. 
Zee Malena | Cold rolled steel 
2.10 Plate Spacing 10” “on “centers 
Discharge Electrodes 
(3448 “ype wtaL Shaped, 2.288" drameter 
in 1" diameter pipe frame. 
33:2 Material Cold rolled miid carbon steel 
Dao Ota beng eh at 
* electrodes 16,200 
3.4.) SuDporus S = fused silica insulators 
Casing 
4. Gas dieuribution 
devices 3 = 2 ga. perforated plates 
carbon steel 
Rappers 


2 drives 38 hammers 


2 drives 36 hamvers 


ts 
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aotayy Inne 


Gao bh lectr 1 cal 


6.1 High voltage sets Full wave (double half 
wave not required) 


Ope ryue ~ Si icon diedée -rectiinver 

6.3 Number £ Size 2 - 500ma, 45 kv 

6.4 Wransformer coolant Askarel or Pyranol 

6.5 Power supply SO VOLS, 60 cycle, 3 phase 


6.6 Power consumption 
(Orecia.7 iInsulacor 
heaters & rappers) 34.4 KW 


6.7" Rectifier. rating 70 KVA 


6.8 High voltage 
COnaducTcor ee 


6.9 Automatic power 
control Pe” 


6Gat0 Rapper Contre. 1 cabinet with 2 ‘timers 
Bagle Flexopulse repeat cycle 
timer adjustable from 2-40 secs. 
operating, 10-300 minute intervals 


PERFORMANCE GUARANTEE 


When operating with an inlet dust loading of 5.33%/1000% gas 
wren SO percent excess air and a gas volume of 81,000 actual 
Clible feet per Minute at 590 F. the collection efficiency is 
guaranteed to be 98.5 percent resulting in a dust loading 

fi une DrecLpibator Ourclet of 0. 0B8/1000 gas at SO. percent 
excess air. 


APPENDIX 2 


REFUSE SAMPLING TECHNIQUE 


HAM LE TON- WENTWORTH REFUSE, FACIELTY 
TESTING PROGRAM 


REFUSE SAMPLING TECHNIQUE 


BOULPMENT 


NBs 


Plastic Garbage Cans 

= Pletironrn Seahe, SUG" lp: 

l = Camera 

4 - Pair Gloves 

2 = Clip Boards 

1 - Notebook with Sampling Forms 

= Plastic Sheet 

I= 20° 1b. Capacity Scale 
COMPONENT ANALYSIS 


Cleat a PoreLon Gl Lie tlpping apron of all materials to 
ensure that all components of each sample will be captured. 
Arrange a portable 500 polind Capacity platform scale and 

12 separate, labeled containers on the working surface. Two 
persons shall be assigned to separating the sample with a 
supervisor assigned to selection of the sample and assisting 
im welLgnuang ob containers. 


Mie Sample shall be a representative portion selected from a 
Pypucat toad Or Toads with a front loader. “Sample size ‘shalt 
be 300 to 400 pounds, or about I=1/2 to 2 yards. Samples 

siall be taken from tyoical loads throughout the test period. 


Pecemresentactve POTLion 1a defined as that portion of the 
load containing all the material contained in the whole load 
im dperoximacely the sane proportions as the whole load. 

The truck driver of the load from which the sample is removed 
mali be anterviewed, Using the “truck interview form”. This 
Will provide a history Gf “each sample. 


Cnall quantities Of mixed waste will be sorted by each sampler 
and placea im the appropriate containers. This will continue 
Onta! the entire portion has been sorted. The empty (taxze) 
Velgnes =@n eden Container will be recorded pricr to sampling. 
Ae each Container becomes full, 1t will be weighed, the full 
(Gross) welent of tie container recorded on the “refuse 
sapling form and the container emptied to one side. 
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Bie ecOniainaer now conpletely full of refuse at the end of a 
sample will have the actual volume of refuse measured and 
recorded Onethie “retuse Gampling form”. In Ehis way a 
volume of loose refuse for each category’ will be obtained, 
elong with the total net weight. 


Photographs will be taken by the field sampling team to 
record the visual characteristics of each sample. Any 
information pertinent to the sampling procedure or data 
reduction will be noted on the “refuse sampling Lox! , 
Pcluding weather conditions, change in moisture content 
during sampling, and unusual amounts of various items found 
in the load, 


Each load will be separated into the 4 constituent categories 
listed below: 


A Paper products, wood products and textiles. 

25 Plastics, rubber and leather products, 

oe Food and gardening wastes. 

A Ferrous metal, non-Lerrous metal and glass products, © 


Pi the Comoleétvon of each day™s sampling effort, the work area 
wild be Maintained in accordance with the plant's instxructzons. 
Hoch day's completed “retuse sampling forme” will be placed-in 
fhe €£iela notebook with the matching “truck intexview form” 

for later Compilation. 


DENSITY 
Select six sanples from the same load which is sampled for 
Somponencs for field density measurements. Use Plastic 
garbage cans which have been weighed for tare weight and 
filled with water and weighed for volume determination. 

Refuse should be loaded into the containers by hand to obtain 
B telatively undisturbed sample... Weigh each container 
separately. 


PREPARATION OF LABORATORY SAMPLES 


The wet weight percentages of each category and component 

recorded on the form are used to reconstitute a laboratory 

Semple of 20 pounds total weight consisting of two subsamples. 

A subsample is prepared from the three combustible components 

based upon their percentages by weight. The wet percentages ; 
of the laboratory subsample should be calculated and entered 

on the laboratory Sample form. The wet percentages of the 
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laboratory subsample should closely agree with the wet 
percentages of the field sample, although precise agreement 
Will probably mot be possible. Major deviations between 
these values must be explained. The reconstituted subsample 
Po placed in a plastic baq, which is tightly knotted, and 
mire bag 16 placed an a second plastic bag, which is also 
eronely cnotted, for return to’ the laboratory for detailed 
analysis. 


A subsample is prepared from the noncombustible components, 
sealed in a plastic bag, placed in the same larger bag with 
the combustible subsample, and returned to the laboratory 
for detailed analyses. 
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APPENDEX 3 


FLELD DATA FORMS 


Chol 


CARES 


HELL 


° 
ied PUR [lee 


TRUCK INTERVIEW FORM 


DAE: TIME: 


a 


MEUCK LICENSE NO. CLIY RICENSE NOs 


1s Et ee ee a ne 
TARE WEIGHT: 


ACTUAL CUBIC YARDS: 


SS 


BODY MAKE: RATED COMPACTION: - 


Feet, CE ras | ape ee A a 


GEOGRAPHIC AREA: 


- ' 
eee a I 


TYPES OF SOURCES COLLECTED FROM: 


RESIOENTIAL 


APARTMENT 


8 
ia 
((] commerciar 
3) 


INDUSTRIAL, specifically 


BODY TYPE: iS FRONT-END LOADER { ] DUMP TRUCK 
i BACK-END LOADER Cj STAKE TRUCK 


[_] sioe-Loaver 


i NON-COMPACTION DEBRIS BOX 


i) COMPACTION DEBRIS BOX 


TO as Im RC Sa Rear EIT Ee EC _ 


REMARKS: 


] 
C1-l2M 
aa CULL 


HAMILTON WENTWORTH REFUSE FACILITY 
REFUSE INPUT MEASUREMENT 


ATE COMPLETE TIME 
TRUCK . TRUCK 7 
IME IDENTIFICATION WEIGHT (OENTIFICATION WEIGHT 


PICKED MATEER TATE 
MEASUREMENT 


FERROUS METALS 
MEASUREMENT 


VOLUME 


TIME VOLUME WEIGHT 


a Sie Vi 
fl 


M4 


pa MILL 


INCOMING SOLIO WASTE COMPOSITION DATA 


LABORATORY SAMPLE 


PLANT 
SAMPLE NO. . 
| RECORDED BY 


COMPONENT % OF SAMPLE WENG ite 


COMBUSTIBLES 

“All Paper Products, _ aa 
Wood Products, 

miexti les 


Plastics 


_ been, Ree Ee ee 


Rubber and Leather 
Products 

Food and Gardening 
Wastes 


NONCOMBUSTIBLES 


Ferrous Metals 
Aluminum 


pOther Nonferrous 
Metals 


Glass 


"Remaining Inerts 


TOTAL SAMPLE 


—— 


REFUSE SAMPLING FORM 


ie: TIME: 


Cli, EICENSE INO: 


UCK VIGENS® NO 


i TOTAL 
GROSS WEIGHTS NET WEIGHTS 


TARE 


| CATEGORY WEIGHTS 


ipfaper Prodycts, 
od Products, 
HeLles 

hence 

astics 


bber and Leather 
oducts 


od and Gardening 
stes 


rrous Metals 
uminum 


ner Nonferrous 
tals 


ASS 


naining Inexrts 


IEMAR KS; 


Be ULL 


HAMILTON WENTWORTH REFUSE FACILITY 
DENSITY MEASUREMENTS 


ATE | RECORDED BY 


AATERIAL. VOLUME WEIGHT DENSITY 
VIEASURED 


REMARKS 


BEALL 


: ~ HAMILTON WENTWORTH REFUSE FACILITY 
ASH MEASUREMENTS 


ale . RECORDED BY 


BOILER- GRATE AS#I 


TIME VOLUME WEIGHT REMARKS 


PRECIPITATOR ASH 


TIME VOLUME WEIGHT | REMARKS 


aly: 


APPENDIX 4 


ASH COMPOSITION AND LEACHATE 
ANALYSIS METHODS 


Poo aPROCE DURES 
ASH AND LEACHATE ANALYSES 
HAMILTON, ONTARIO, MUNICIPAL RESIDUE 
INCINERATOR TEST PROJECT 


ie Ash Sampling. A composite sample will be obtained of 

Pot (neinerator and Ciy ash duving each day of the six day 

Seick amission testing period. The ash samples will be 

Sorlected au tie last polnt prior to leaving the: incinerator 

Site for disposal. The basic sampling unit will be two cubic 

Geel OF incinerator ash per day with the fly ash collected 
Proportional to ancinerator ash generation. (i.e., if incinerator 
eo JS Generated ata race of ten to ‘dne fly ash, then 0.2 cubic 
Boe OL ity cash will be collected per day). 


a. Sample Containers. Daily samples will be sealed 
in 6 mil polyethylene bags contained in 20 gallon 
metal barrels. The incinerator and fly ash 


samples will be packaged separately to be com- 
posited Upon acrival at the hureka laboratory 
facilities of Winger and Kelly NMaboratories. 


b: Asn sample Analysis. The following analyses shall 


be perrormed on Gach of the composited daily ash 
samples: 
Parameter . Hest Mecho: 

i. ‘Fusion Temperakure ASTM D1857 

2) Density CalTrans Test Method 


231-F (Nuclear Gauge) 
Performed on Site 


3. Size Distriouuion | Mechanical/Optional 


4. Resistivity Resistometer to be’ 
Performed on site 


Se she Chere) Convo s eon. 
Parameter Test Method Revetence 
Aluminum AAS SMWW-14*, EPA* 
Arsenic AAS SMWW-14 , EPA 
Barium AAS SMWW-14 , EPA 
Cadmium AAS SMWW-14 , EPA 


ier ae) atic 


; wie air aly 


oat)? tne) Rare 
o6 te iT? 


a te 
a ae 
: a 


ale 


= 
J 


7 


Paraneter Lest Method Reference 
Calcium EDTA SMWW=14 , EPA 
Chloride Potentiometric SMWW-14 , EPA 
Chromium AAS SMWW-14 , EPA 
Copper AAS SMWW-14 , EPA 
Fluoride SPADNS SMWW-14 , EPA 
Tron AAS SMWW-14 , EPA 
Lead AAS SMWW-14 , EPA 
Magnesium AAS SMWW-14 , EPA 
Manganese AAS SMWW-14 , EPA 
Mercury Cold Vapor AAS SMWW-14° , EPA 
Nickel AAS SMWW-14 , EPA. 
Phosphorous Colorimetric SMWW-14 , EPA 
Potassium Flame ‘SMWW-14 , EPA 
Piss ion 
Selenium AAS SMWW-14 , EPA 
S2agcoan AAS SMWW-14 , EPA 
Silver AAS SMWW-14 , EPA . 
Sodium Flame .SMWW-14 , EPA 
Emission 
ala AAS SMVW-14 , EPA 
Titanium AAS SMWW-14 , EPA 
(ane AAS SMWW-14 , EPA 
Siete Oxidation "Soll Chemica. Analvaus 
Chem. Bei COt as Neva ees 
ery 
* Standard Methods for the Examination of Water and Wastewater, 


DAreh ce Gets Onc 


xx Methods for Analytical Analysis of Water and Wastes, MDQARL, . 
NERC Chie iinet )), Ono. 


Two basic methods will be utilized for 
determining the leachate characteristics of the ash. The first 
Procedure will be atter the method proposed by Doctor Robert D, 
Biepiens in lis memorandum of 2 August 1976 to Mr.. Lawrence’ A. 
Burch which is essentially a-water extraction technique. This 
extraction will be performed on the daily composite samples and 
Mpon a Gomposcteed cix day sample. Whe second procedure will 
be EO generate leachate from modeled landfill conditions. In 
this procedure a series of columns containing soil, ash, and 
ash and soil combinations will be subjected to simulated rain- 
fall with the resultant leachate analyzed for the parameters 
of Interest. 


6... leachate Analyses. 


: : cS One to five grams 
Of each ash Sample will be extracted per liter of 
dustillecs water buifterea to a pH of 5 with 2 


phosphate buffer solution (HPO, - KH, - PO,), for 


As Water Extraction Procedure. 


a period of three days. 


THe “este ractvons wilh be 


mechanically mixed and the temperature maintained 


ape 28 7c. 


Following extraction the mixture will be 


fIvoSredrtirough a 0145 filter to remove ail | 


suspended material. 


DerrOrmed on the filtrate: 


Parameter 


pit 
COD 


BOD 
Aluminum 
Arsenic 
Barium 
Cadmium 
Caveat um 
Chromium 
Copper 
Lron 

Lead 
Magnesium 
Manganese 
Mercury 


Nickel 
Potassium 


Selenium 
Siiaecon 
Silver 
iene 
Titanium 
Zane 
Chiloride 
Fluoride 


Siitave 
Hydrocarbons 


Nitrate-N 
Total Fad terable 
Bioassay (TL50) 


Chlorinated yd soca Dos. 


Method 


Electrode 
Dichtromate 
ret lux 

5 day Incubation 
AAS 

AAS 

AAS 

AAS 

ED eWAN 

AAS 

AAS 

AAS 

AAS 

AAS 

AAS 

Cold Vapor 
AAS 

AAS 

Flame 
Emission 

AAS 

AAS 

AAS 

AAS 

AAS 

AAS 
Potentiometric 
DEstit lations 
SPADNS 

Tur betdi metric 
Preon—o2 Pica gel 
extraction 
Brucine 

Te) Ne 

SHE Uilansar 
Rainbow Trout 


The following tests will be 


Reference 
SMWW-14 
SMWW-14 
MWW-14, EPA 
SMWW-14, EPA 


SMNW=-14, EPA 
SMWW-14, EPA 


_SMWW-14, EPA 


SMWW-14, EPA. 
SMWW-14, EPA 
SMWW-14, EPA 
SMWW-14, EPA 
SMWW-14, EPA 
SMWW-14, EPA 


SMVW-14, EPA 
SMWW=14, EPA 


SMWW-14, EPA 
SMWW-14, EPA 
SMWW-14, EPA 
SMWW-14, EPA 
SMWW-14, EPA 
SMWW-14, EPA 
SMWW--14 

SMWW-14 


SMWW-1 4 
S MWW = iL 4 


SMWW-14 
SMWW-14 


CalvEornia DESe 


Tne analysis for -enlorinated 


hydrocarbons will be performed on the composited six 


day sample. 


Pe te Ks “determined that chierinated 


hydrocarbons are present an additional test will be 
conducted on a water extracted six day composite 


sample as described above. 


Procedures £Or perrarmning 


the danalyses will be in accordance with the following 


references: 


a 


a ae 
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"Methods for Organic Pesticides in Water and Waste- 
Wavera ONERE >. ERA, .b9O°71% 


"Guidelines on Analytical Methedology for Pesticide 
Residue Monitoring," Federal Working Group on 
Pest Management, Washington, D.C., June 1975. 


"Preliminary Sampling and Analytical Procedures 
for Evaltiaring the, Disposal of Dredged Materials,” 
babporalonys SUppGre Branciip EEA, Region, IX,.April 1974. 


"Pesticide Analytical Manual," Food and Drug Admini- 
stration, U.S.. Department of Health, Education, and: 
Welfare. 


Standard Methods for the Examination of Water and 
Wastewater=-14. . 


The following compounds will be analyzed for: 


Aldrin Dieldrin 
BHC Endrin 
Chlorathane Endopalfan 
DOD UD) Heptachlor 
DDE Heptachlor Epoxide 
DDT Lindane 
Dicamba (Banvel) Methoxychlor 
2,4,-D Mirex 
2545 0-6 PCB 
2a Oe (Si lvex) Strobane 
Toxaphene 
Ca Modeled Landfill Leachate. Landfill conditions 


will be simulated and leachate generated under 
modeled conditions which closely proximate those 
CoOncLe rons) Wutch wall actually be encountered durang 
tut! semlecbanatall operation (fon the disposal “oF 
municipal incinerator residues. Those conditions 
will be Simulated by constructing a series of 
Coline Concaitiumo. soll, asn,..end ach and Soak 
Mixtures and then. applying distilled water modeled 
to simulate three average annual rainfalls. 


ie 


ah Simulated bandera) Columns. Five conditions 


will be modeled wei izing the “columns - as 
follows: 


a. Soil Control coltmn (Site 4) 47 “This 
column will contain only soil from 

Site 4 to serve as a blank to determine 

tie teaching *chavackeristucs of “the dass 
posal site soil. The soil will be “compacted 
tO a depth of 22 inches whieh wall be 


equivalent to six feet of soil cover: 


Ba Soll Control Column: (Site 8)* This 
column-will contain only soil from. site 8 
CO Serveoas a blank to determine the 
leachang Characteristics of the disposal 
Site -sorl. The .soil will be compacted to 
a dept of 12 inches which will be equiva=— 
vent EO Six feet of SoLl. cover. 


e 


eouees 4 and 8 are possible landfill leeations designated in 
the "Solid Waste Resource Recovery System" report of March 
1976 by Garretson, Elmendorf, Zinov and Reibin Architects 
end Engineers, San’ Francisco, California, and suggested by 
the State Meee besources Control Board as being "possibly 
Suieapie, incinerator residue disposal. site. 


Kan Asn Control Column. This column will 
contain ash and will be used to determine 
the teaching Characteristics of the ash 
without eny soil interaction. The 
columy, Wi scontain ash compacted to a 
depth of 20 anehes which will. correspond 
DO gd Cell mepen of ten. feet under actual 
Lane pol Vcamatt avons < 


de colt hobo sol i Column (Site 4). “Tis codtmn 
will simulate landfill conditions. “The 
column will contain three layers consisting 
Of Six inches? of compacted soil overlain 
by 20 anches of compacted ash; which in 
turn will be covered by anothers six inche 
Of compacted soil. The coi] will be 
obtained from site 4 to approximate con- 
ditions which may be expected at that location. 
Compaction of the soil and ash layers will be 
accomplished to approximate those compaction 
values which may be expected at the landfill 
Site. The modeled cell column will represent 
three feet of soil covered by an ash disposal 
Cell of -10 feet depth with three feet of 
eover soll over the ash cell. 


Wahl © a0ttn 
mia ehe “etie 
7 i if =f 
in £08 ® Gi 


w= 


rm 
v 


at 


e. Solas oon] Column (Site 8). ‘Thas column 


will be constructed in an identical fashion 
any eouwumm LfOUrT using soil from Site 6. 


2 Rainfall Application. The average annual rainfall 
measured at Eureka 1S approximately 39 inches per 
year; Nowever, allowing for orographic effects the 
average annual rainfall at sites 4 and 8 is approxi- 
mately 50 inches per year (California Department 
OF Water Resources Bulletin No. 142-1). Using the 
modeling scale of the soil-~ash columns and consider- 
ing the diameter of the columns’ (6 inches), the 
equivalent annual precipitation would be: 


(Scale depth) 
(Actual Depth) 


m Mactual voinrally = equivalent raiifaly 


ea (SWinenes) = 733 Gnches ectzvalent rainfall 


Accounting for the area of the ash-soil columns, the eguivalent . 
rmmieevlevoOlume willrdmount to 3.9 liters of distilled water. 
The volume of leachate produced will be monitored daily with the 
leachate production volume used to scale the annual time period. 
MecOuval Or three equivalent annual yvainfalls will be applied to 
eae cORumiis 


The following analysis will be conducted on the leachate generated 
from each column: 


Parameter Method Reference | 
pH Electrode SMWW-14 

COD Dichromate Reflux SMWW-14 

BOD Svay Incubation SMWW-14 
Aluminum AAS SMWW-14 
Arsenic AAS SMWW-14 
Barium AAS SMWW-14, EPA 
Cadmium AAS SMWW-14, EPA 
Calcium Ove - SMWW-14, EPA 
Chromium AAS SMWW-14, EPA 
Copper AAS SMWW-14, EPA 
Iron AAS SMWW-14, EPA 
Lead AAS SMWW-14, EPA 
Magnesium AAS SMWW-14, EPA 
Manganese AAS SMWW-14, EPA 
Mercury Cold Vapor AAS SMWW-14, EPA 
Nickel AAS SMWW-14, EPA 
Potassium Flame Emission SMWW-14, EPA 
Selenium AAS SMWW-14, EPA 
Say veo AAS SMWW-14, EPA 
fis AAS SMWW-14, EPA 


Zine AAS SMWW-14, EPA 


= 


Parameter 


Chieride 
Fluoride 
Sulfate 
Alkalinity 
Hydrocarbons 
Nitrate - N 
NWiurite “= N 
Phosphates 
ToraAl Diresolved 
Solids 


Method 


Potentiometric 
Distillation/SPADNS 
Taro dd Metre 

pie= i tcation 
PReon~ad Lica. gel 
Brucine 
Colorimetric 
COLOLIMeEriC 


TS02C 


Reference 


SMWW-14, 
SMWW-14, 
SMWW-14, 
SMWW-14, 
SMWW-14, 


 SMWW-14, 


SMWW-14, 


EPA 
EPA. 
EPA 
EPA 
EPA 
EPA 
EPA 
BPA 


IPA 


APPENDIX 5 


SAMPLING & ANALYTICAL PROCEDURES 
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Di, (TATLED OPERATING LOG 
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APPENDIX 7 


COOPERATING AGENCY REPORTS 


: PU BUC WORKS _ 
| | DEG Bt 19 pemeon as 
Asa director 
| COUNTY OF HUMBOLDT ae 
| Inter-Office Memo Pablig tee 2.) 


Ser. 43 Moet. 
Tea tle int. 


Maturar Res. 


| December 23, 1976 Pare & Rec. 


Ree Se “Prop. 5 
Res eh = = Reorry. 


|. Guy Kulstad, Director Of Public Works 
: Gurr peciecoioeniiy or Pollution Control. pirector 


atest Meee port = ami lbon, Ontario Finassaon Testing Critique 


eeemsor 22, 1976, a meeting - was held at the-Airport Milton Inn in 

francisco tO review the results of the emission testing program 

, at the Hamilton, Ontario solid waste disposal plant, Rep- 

Mtatives were present from the Los Angeles, Bay Area and Humboldt 

ry foe Poliition Control, pistricts,- Nic Resources: Poard; State Solid 
Management Board, State Energy Commission, Winzler and Kelly, 

~Hill, and GEZR. 


a of Wineler and Kelly and Richard Reid of CHoN-Hill 

Bepeca tie Operation of the Hamilton solid waste boller pliant during 
test period of 10/13/76-10/18/76. There was generally. very unstable 
fee Operations Gurang the test period caused by poor fucl feed 

at Vell ceOveriILereir Lanvopecration, and numerous other plant 
Mmeeians, | The various ai Gontathinant emission test results were 
vidually discussed, 

| 
iculate emission grain loadings which averaged above 0,6 grains: per 
Syioot wore well above all applicable standards, Viese excess emiss— 
Meme teceG tOnmpoor iconditwomvor the electrostatic precipitator, 
Burcing, excess intuced draft air flow raté and lack of a precleaner 
cere Dreeiortacor, twas "generally concluded that. a darge 

icle precleaner gna electrostatic precipitator could be designed to 
Humvee leeeCouney purliculate cmission standards of 0,1. Grains per 
eeeoc, bay Area. and Los Angeles PCD ee ee were somewhat 
pinta) On Chel cxact emission. control Pee Men ts 


sther air contaminant emissions were below Humboldt County standards, 


{arilton test results have provided sufficient information to proceed 
PencrCcatcn Of can onission collection system for any Luture- solid 
> refuse burning facilvties contemplated for llumboldt County. 
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“ALIFORNIA --THE RESOURCES AGEHC EDMUND G, BROWN JR. Gavenast 


SOLID WASTE MANAGEMENT BOARD. iss la 
STREEL mits 
10, CALIFORNIA 95814 way 


May 3, 1977 


», William De Kuntz 

hunboldt County Public Works Department 
106 Second Street | 
parekay CA 75 D0L 


Mar Bill: 


bee Kennedy senb me a Copy of the Jamary 1977 redraft of the Nanalysis of Fuel, Ash, 

and Flue Gas Characteristics" reports { have quickly reviewed it, with the following 
eaments and observations, In general, the draft report covers the data collection. 

cess well, with the data adequately presentede However, { think the report is 

short on delineating the important findings, conclusions and recommendations which can 

te drawn from the daba» In particular I am looking for conelusions and recommendations 
5 to whether direct fired shredded refuse boilers could and/or should be used in 
Ealifornia (los Angeles, San Francisco, Humboldt, ctc.). There is no discussion of 

the conclusions raised by the panel. of experts gothered in San Francisco. Specific 
comments follow: 


1. The summary should include a specific comparison of SOx and Cl collected data 
vs. literature data for emissions and waste ccmposition. This will give the 
readev a relative magni.tude of the differences. 


2, ‘the Sam Francisco meeting of experts should be detailed, with the consultant's 
interpretation ot the significant points raised and discussede 


3, Table 1, reflects that on Wednesday, 10/13/76, the operation was significantly 
- different from the remaining days: | 


WEDNESDAY. OUHER DAYS (avee) 
Ferrous Ip leO hed 
Wen Ferrous /o 0.6 Oo9 
Botton Ash Ge . 10a 2061 
Fly Asn ge eae. Po.3 
Non Conbustible % 18,0 32.8 
Steam — 1b/ton in % 3,800 !, 600 
Steam — 1b/combustibles % 1, 600 6,900 


fee ie errs collected represents only a 60% fraction of that available according 
to the conposition sample. 


- | n 
(Mat? res I OT 
: TV a it , 
aT Penn ? i 2) 


Ms wiihom on ; — 


i 


Siliam Ds. Kuntz 


‘ 
7 
= 


? 
: 


9. 


On 


CC. 


=f 


Estimated fuel value to boiler in Table 7 should reflect the lower ferrous removal 
efficiencies as shown in item mmber above. 


The samples taken for chemical analysis showed a 5-50 percent moisture content. 
Does this reflect a sampling procedure which picked out extremely wet, putrescible 
wastes? Can anaerobic decomposition produce this magnitude of moisture increasc?. 


Do the HHV's of Combustion Engineering as presented in Table 7 reflect Oly Sle. 
garbage~can/packer-tiuck moisture conditions, or are they based on dry samples? | 
The composition of Hamilton refuse as sampled probably reflects moisture migration 
between wet and dry fractions. The average of 5000 BiU/ib compares favorably 
with heating values used by the SSIMB in its Bay Area study. ie 


The calculations of ash on page 2h seem to be awry. ‘The 12 percent ash reflects 
the ash content of dry.organics. The dry organics only represent 57 percent 
(100%-18% inserts-25% water) of the total. ‘Therefore the ash only represents 

7 percent of the total. 


What impact did the decomposition of the chemical sample have on the Proximate 
& Ultimate. analyses? 


the whole, the report is very informative and will be a useful addition to the 


eat ae Onl refuse i yred boLler air emission characteristics. The consultant did 
a commendable job under trying conditions. 


Sincerely, 


eee Nei 


John F. Boss 

Acting, Ghier 

Resources Utilization Division 
Larry Burch 
Army Polansky 
Mike Kennedy | 


‘“Tnane Heber 


Evan Hughes 
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LS MAY G 19/7 


NAVIN tee ee ee ete 


CONSULTING ENGINEERS 
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EOMUND G. BROWN 


LLUIFORNIA THE FESCURCES AGENCY 


OUD WASTE MANAGEMENT BOARD i 
REET 
2, CALIFORNIA 95814 


| May 4, 1977 


kee William D. Kuntz 

Humboldt County Public Works Department 
1106 Second Street 

Perea, e0h G50L. 


Dear Ball: 


Attached are written sonmente from, Cul Torres end Lom Dunbar on the Hamilton, 


Cntario ash residue and leachate analysis. Tie to extended field work Tom 
could not get-.his comescnts dorn in writing until just recently. From these 
comments and the discussion at the March 30, 1977 meeting the following 


eonclusions seem to be evident? 


a leachate of the quality and character which 


1. The ash residue produces 
This 


rust be prevented from entering surface or ground waver streams. 
means conteinnent at the landfill. and treatment of the ei vem. 


2, A leachate treatment scheme such as presented by CHgM-Hill might be adequate 


for this type of residue. 


3. EKumboldt County will have to open a new Class II-1 site in any case, whether 


energy conversion is practiced or not. 


4, ‘The ehemical analysis of the ash residue provided data which Jed State 
Tepartment of Health to preliminarily classify the ash as a havardous waste. 
This might make this material subject to the State Department of Health's 
¢1,Q0/ton surcharge. 

The test data was not sufficient to warrant a "no/go" decision on the project. 

However, the increased residue treatment requirements will have to be | 

considered in the economic analysis. ; : 


on 
e 


| Please have Winzler & Kelly/ClljV-Hill incorporate these comments into their final 


report on enviromental testing. 


Sincerely, 


Original Signed by 
| Jonn F. Boss (ne) 
Jon F. Boss 


Eeting Chief 
Resource Wij Ligation Section 


Attachment 


| cc: Individuals on attached list 
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P Califernia THE RESOURCES AGENCY 


Peer cl Cl tyra 


aor, JOhm Ross -~ Date: APR 449d 
Solid Waste Management Board . 
moo ith Street In Reply Refer 
Secramento, CA 9581. (orl ocd 


eo WATER RESOURCES COMTROL BOARD 
DIVISION OF PLANNING AND RESEARCH 


Humboldt County Resource Recovery Project, 


Pec erelorence, Gone March, 30, 4977). meer an Berkeley 
pDervainimg bo the ash and teachate analysis results: for -the 
Pog lton-Onvario refuse.combustion test. : 


ierrieviey Of the data presented by Winzler and Kelly, it 1s evident 
ies une 1/0 to 150 tons of incinerator ash to be disposed daily 
Biouva be exporbed to an approved Class { site... It 1s my under 
Somdine wleat seotechmical and/or hydrogeologie studies aré 
currently being conducted to evaluate the Class JI-1 disposal 
Peewee Ol Slices Inthe lumboldy County area.» Any, decisr1on, con= 
cerning the ultimate disposition of the Group 1 ash wastes should 
be subject to the findings, conclusions, and recommendations. of 
Pian Onpolng technical assessment. : 


ee 


GIL TORRES 
Associate Enginecring Geologist 


Gos hrs fom Dunbar 
Galatornia Regional Water 
Ouellet, Control Board, 
North Coast Region 
1000 Coddingtown Center 
Seance toca, CA GouwOL 
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f California The Resources Agency of California 


morancdurm 


Balid Waste Hanagenent Board Date : May 2, 1977 
1416 Ninth Street, Room 1335 
| Sacramento, California 95814 


eta  whorbige Iiersxs 


California Regional Water Quality Control Board 
North Coast Rejlon- -Suile F, 22€0 County Center Drive 


Sonla Resa, California 95705 


I have recently reviewed a copy of Winzler and Kelly's February 1977 report | 
entitled Municipal Incinerator Residue Ash and Leachate Analysis. The 
following are my comments concerning this report and landfill requirements 
for ash. 


Three different methods were utilized to better quantify mineral constituent 
concentrations in ash leachate --. complete digestion, water extraction, and 
leaching columns, Complete digestion was conducted in order to determine 
what minerals and chlorinated hydrocarbons are present in the ash end in 
what quantities. The results of four different samples are very consistent 
and support the general belief that high concentrations of a wide variety of 
minerals are present in the ash. While this information is a valuable mea~- 
sure of the total potential for impacts on water quality it does not reveal’ 
actual characteristics of leachate that may be generated at a landfill. 
Therefore, I have no specific comments to offer concerning the results of 
this analysis. 


The water extraction analysis attempted to show what quantity of minerals 
could be dissolved from a given amount of ash. These tests were ccnducted 

by solubions mode from five grams of ash per liter of butfiered water. Ail 
paraneters have extremely low concentrations and cause no toxic effects on 
rainbow trout. A fourth test with forty grams of ash per liter of unbuffered 
water produced higher constituent concentrations in general than cach of the 
five grams per liter solutions and was toxic to trout. Specific comparisons 
of constituents cennot be made due to small sample quantities, apparent 
nonhomogeneity of the ash, and the resultant fluctuation of concentrations 

as shown in Table IV. 

The leachate column tests on the other hand each utilized thirty pounds of 
ash, which greatly reduces the question of homogeneity. ‘The results are 
onite comparable in all three tests as reported in Tables VII, VIII, and IX. 
Soil at the top end bottom of two of the columns apparently reduced the pH 
and the alkalinity of the leachate thus releasing more of the calcium, 
potassium, magnesium, mangancse, and sulfate tons. The increased release of 
these ions was probably caused by the Acidic Kater from the Pop layer of scil. 
The bottom layer of soil maintained the acidic condition and permitted 


passage of the ions out of the column with little or no jon exchange in the 
soil. 
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ihe Inpercaice of these results is the proof that incinerator residue fron 
reiuse derived fuel contains high concentratiows of soluble minerals. The 
Manerals are readily soluble in that they do not require microbial break- 
down in order to be released into the leachate; breakdown occurred during 
amncineration. Eecause of the high solubility and potential for impact on 
water quality, State regulations require that municipal incinerator residue 
be disposed of in a Class J disposal site. 


Xt believe that a large landfill used for municipal solid wastes over several 
years has the same potential for water quality degradation whether the 

wastes are incinerated or not. Many leachate samples that I have collected 

at landfills where wastes are not incinerated show much the same characteristics 
@e that described in the Wingler and Kelly réport. In a high rainiall area 
Buen 2s the north ¢cast of Calafornia any large landfill for municipal solid 
Wectes sould have special design characteristics fo protect water quality. 
Grecouvee,. Claas 1, I1-1). and [l= requirements for A landiadl are based ion 
many factors, end with the right combination of factors incinerator residue 
from refuse derived fuel could be disposed of in any -of these site classes 
instead of Class I only. 


Thank you for the opportunity to’ comment on this report. If you desire fur- 
e 


wnerecommett, please feel free to ask. 


mimcere liv, 


oe ee oe 


Thomas B, Dunbar 
Associate Water Resources Control Engineer 
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